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This Focused :Feasibility Study (FFS) report for operable unit (OU) 13 at Naval Air Station 
Pensacula, Florida (NAS Pensacola) evaluates chemical contamination identified during the 

Remedial Investigation (RI) and develops appropriate technologies to address the associated site 

risk. OU 13 ccsnsists of Site 8, the Public Works Center (PWC), and Site 24, an unused area of 

the base that is to become part of the Barranacas National Cemetery. Site 8 was used as a disposal 

area, a shooting range, and most recently for pesticide handling. Site 24 was a past pesticide 

mixing/handlin.g area. For simplicity the two media (soil and groundwater) were evaluated 

separately in the FFS and are summarized separately in this report. 

Soil 

Human health risk assessment identified two areas where surface soil poses risk to a hypothetical 

future residentll At Site 8, dieldrin and arsenic contamination presents an incremental excess 

lifetime cancer risk (ILCR) of 2.OxlO*' to future residents. The total size of the area is 0.6 acres 

and the remedial volume is approximately 2,000 cubic yards (CY), assuming soil removal from 

0 to 2 ft below surface (bls). At Site 24, near Tower Road, arsenic, benzo(a)pyrene equivalents ? 

and dieldrin present a maximum ILCR of ~ S X ~ O - ~  to future residents. The total areal extent of 

contarnination is of 0.32 acres, with a total removal volume of 1,060 CY. 

Two compounds in subsurface soil exceeded soii screening levels (SSLs) and Florida guidance 

concentrations for leaching (FGCL) + and were also detected in groundwater: cadmium in Site 8 

and dieldrin in Site 24. Cadmium was detected above maximum contaminant levels (MCLs) in 

groundwater in many OU 13 monitoring wells; however, the RI identified the extent of the plume 

in the northern portion of Site 24. Cadmium is relatively mobile in groundwater and the source 

o f  the cadmium i s  believed tu be past disposal activities at Site 8, which occurred over 30 years 

ago; the single exceedance was approximately 3 times the SSL, indicating that the available mass 

might be minimal. Given the time frame and the relative mobility of cadmium, data collected 

during and subsequent to the RI indicate that natural processes are decreasing cadmium 

concentrations to below MCLs before groundwater reaches OU 13 ' s  northern boundary 

1X 
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In addition,, dieldrin was detected above its SSL in several sporadic locations, and one small 

concentrated area. Most locations only slightly exceeded the dieldrin SSL. Only one well had a 

detection of dieldrin slightly above i t s  MCL. The one small concentrated area (0.5 acres) was 

collocated with the groundwater MCL exceedance. The closest downgradient well (only 70 ft 

away) did not have an MCL exceedance. Again, these data suggest that the natural processes are 

reducing concentrations below MCLs, and a significant mass i s  not present to create a large 

enough leachate concentration to pose a threat to downgradient receptors I 

Groundwater 

'The RI focused on the shallow groundwater aquifer at OU 13 in which were identified several 

inorganic and organic substances I Cadmium was the most frequently detected inorganic in 1 

gruurmwater. m e  riw posed by OU 13 groundwater was evaluated on a site-by-site basis. In 

Site 8, no carcinogenic chemicals of concern (COCs) were identified. The hazard index developed 
I 

for inorganic contamination was 4.3 for a future resident child, with 60% of the risk generated by 

cadmium. In Site 24, several inorganics and organics were identified in groundwater. The 

maximum ILCR for Site 24 groundwater was determined to be 2 . 7 ~ 1 0 ~ ~  with 96% of this risk 

contributed by arsenic, dieldrin, and vinyl chloride. Arsenic was not detected above the 

Florida Primary Drinking Water Standards (FPDWS), dieldrin was identified in only one well 

above i t s  MCL, and vinyl chloride was detected in unly one well slightly exceeding its MCL. A 

hazard index of 14 was determined for Site 24 groundwater, with principal contributors being 
I 

arsenic, iron, antimony, and thallium+ Again, arsenic was not detected above its reference 

concentration (RC) or FPDWS; iron i s  an essential nutrient; antimony was detected in two wells 
t 

with only one detection above its RC; and thallium was detected in two wells above its FPDWS, 

with only one detection slightly exceeding its RC. OU 13 groundwater is not currently used and 

there are no plans to develop this aquifer as a drinking water source. Two major reasons preclude 

this aquifer from being used fur potable water: poor ambient water quality, and the availability 

of municipal water service to the property + Therefore, the ingestiodhhalation exposure pathway 

will not likely be completed. 
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Groundwater is flowing north generally towards Bayou Grande. The presumed point of discharge 

is a wetiand in the golf course approximately 800 feet north OU 1 3 ' s  downgradient boundary. 

Based on the RI, it is assumed that natural processes are reducing concentrations in groundwater 

to below MCLs before leaving OU 13 I s  boundary Therefore potential offsite downgradient 

receptors have a m h h a l  risk of being exposed to concentrations above MCLs. Currently the only 

potential receptor is the wetland within the golf course and based on groundwater aquifer 

properties, it would take groundwater from OU 13 I s  center approximately 25 years to travel to 

the closest presumed discharge point 

Discussion of Alternatives 

Four alternatives were developed for soil: S 1 -No-Action, S2-Institutional Controls, 

S3(a)-Excavation to residential standards with offsite disposal and S3(b)-Excavation to industrial 

standards with offsite disposal. Each of these alternatives are discussed briefly in this section. 

Sl-No-Action: The No-Action alternative provides no controls or remediation to treat or 

prevent exposure to contaminated OU 13 soil. According the Natkmal contingency plan (NCP), 

any alternative that leaves contaminated media onsite must be reevaluated every 5 years for a 

minimum of  30 years; therefore, the Navy would need to establish a program to reevaluate OU 

13 site conditions. Existing site conditions do not pose a risk to current site workers greater than 
1x10 -4 + however, since land use is not controlled the worst case scenario (residential) must be 

considered whlich poses risks up to 2.5~10". No-Action would be used for subsurface 

contamination: wh ik  the threat of soil-to-groundwater transfer would remain, data suggest that 

site conditions are adequate to attenuate any contamination before it leaves the site. The cost of  

this alternative i s  driven by the required 5-year reevaluations and has an estimated present worth 

of $24,400. 

S2-lnstituhonal Conlrols.. This alternative uses administrative contrals to limit future use of the 

property which eliminates the residential exposure scenario Implementation of  this alternative 

would require the development of a Land Use Controls Agreement (LUCA) for the property. 
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Exposures in Site 8 would be negligible because the exposure pathway cannot be completed due 

to pavement covering the soil. Site 24 could pose risk to industrial workers up to 4.1~10 -6 * 

however, this area is and will be used as a cemetery, and industrial exposures will not likely 

occurm Site maintenance workers would be used most ftequently and risk evaluated for this 

scenario was determined to be less than 1x10 -6 The LUCA would prohibit use of groundwater 
d 

beneath the site due to the potential for soil-to-groundwater transfers Because contaminants 

appear to attenuate in groundwater before reaching the site boundary, t h i s  alternative would be 
9 

considered protective of unrestricted groundwater use offsite. 'l'he cost of this alternative is I 

estimated at $74,400, which includes $SO,OOO for implementation of administrative controls and 

$24,400 for the mandatory 5-year reevaluations of site conditions I 

S3(a)-Excava'on to Residenrial Standards with Offsite Disposal: Excavation of site soils that 

residents in excess of 1x10 would allow unrestricted fbture use+ -6 

4 

pose risk to future 

Implementation of this alternative would require the Navy to hire a contractor to perfurm removal 

activities. This alternative would provide a permanent removal of risk posed by contaminated 

surface soil by removing contaminated material and replacing with clean fill. No-Action would 

be taken for subsurface contamination; however, a large amount of potential usource'9 soil would 

be removed under this alternative. The estimated cost of this alternative is $570,700. 

S3(b)- Excavation to Industrial Stundards with Offsite Disposal: Excavation of OU 13 soils that 

present a risk to future site workers in excess of 1x10" would still limit this property's use, 

Implementation of this alternative would require the Navy to hire a contractor to perform removal 
I 

activities and also limit future use through the LUCA. This alternative would prevent risks greater 

than 1 x IOq6 industrial + No-Action would be taken for subsurface contamination; however, a large 

amount of potential usource'' soil would be removed under this alternative. In addition, use of 

groundwater onsite would be prohibited protecting fuhlre workers from any future soil-to- 4 

4 
groundwater transfers. The estimated cost of this alternative i s  $262,700. 

I 

S3(c)-Exca vation to Residenfiul Stundards and Subsurface LeachQbilily Standards with Offsite 
Disposal= Excavation of site soils that pose risk to future residents in excess of 1x10 -6 would allow 

- +  

X I  I 
t 

t 

I 



unrestrictedhture use I In addition, soil exceeding leachability criteria would be excavated. More 

than 12,000 CY of soil would be managed under this alternative, including soil excavated fur 

structural stability. Implementation of this alternative would require the Navy to hire a contractor 
to perform removal activities, as well as contractors experienced in stabilizing foundations for all 

work adjacent to Building 3561. This alternative would provide a permanent removal of risk 

posed .by contaminated surface soil by removing contaminated material and replacing with clean 

fill* The estimated cost of this alternative is $1 ,9994,000. 

S3(d)-Excavution to Industrial Standards and Subsurface Leachability Standards with Offsite 
-6 Disposal: Excavation of 4 OU 13 soils that present a risk to future site workers in excess of 1x10 

I A 

I I+  +I alternative, including soil 
4 4  I 4 I- 

would require the Navy to 
excavated for structural stability lmplementatlon or this alternative 

hire a contractor to perlorn removal activities and also hmit tuture use 
45 through the LUCA. This alternative would prevent risks greater than 1x10 industrial, The 

estimated cost of this alternative is $19S78,000. 

Groundwater 

Three groundwater alternatives were developed: G 1 -No-Action, G2-Institutional Controls, and 

G3-Institutional Controls with Monitoring + Each of these is discussed briefly here. 

GI-No-Action: No-Action would not provide more protection than current conditions. As 

discussed earlier, natural processes appear to be reducing contarninant concentrations below MCLs 

before reaching OU 13's boundary. This aquifer might be used as a potable water source, 

although it is highly unlikely. This alternative would require the Navy to reevaluate the site every 

5 years for 30 years to ensure adequate results. Presently there is no risk of contamination to OU 

13 groundwater because the exposure pathway is not completed. The estimated present worth of 

this alternative is $99,400. 

G2-lnshMh'onal Controls: The institutional controls alternative requires that the Navy restrict use 

o f  groundwater at OU 13 through the LUCA. The only difference between this alternative and 

1 4 .  

X l l l  
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No-Action is the implementation of institutional controls, which ensures the groundwater pathway 

will not be completed. The present worth of this alternative is estimated at $149,400. 

G3-Instit2ztional Controls with Monitoring: The institutional controls with monitoring i s  the same 

as Alternative G2 only with annual groundwater monitoring. This alternative provides a more 

frequent evaluation of groundwater conditions The present worth of this alternative is estimated 

at $610,200. 

Comparative Analysis of Alternatives 

' ..' 

r: 

All of the soil alternatives comply with applicable or relevant and appropriate requirements, and 

are protective of human health based on the NCP's acceptable threshold. Alternatives S2 and 

S3(b) address the subsurface SSL exceedances through passive means (the LUCA), while 

alternatives S3(c) and S3(d) actively remove soil which may pose a threat to groundwater via 
leaching + All alternatives except No-Action can prevent exposures greater than 1x10 -6 through 

institutional controls or removal. NAS Pensacola i s  an active base and is nut likely to be closed 

anytime in the near future. Since this property will remain under Navy control, future use of the 

property i s  unlikely to change from its current use, and significant risk i s  not present under current 

use. To ensure that current use of the property does not change, OU 13 should be included in the 

LUCA, This LUCA will adequately protect human health and the environment with respect to 

soil contamination. 
4 

Groundwater contamination at OU 13 does not currently present risk to receptors because the 

exposure pathway is not completed. Data indicate contaminant migration above MCLs attenuates 
before reaching OU 13 's  boundary. Since NAS Pensacola i s  an active base and is not likely to be 

closed anytime in the near future, this property will remain under Navy control; therefore, future 

use of the aquifer below OU 13 is unlikely to change from its current use, and there is no 

significant risk under current use because the exposure pathway is not completed. To ensure that 
d 

current use of OU 13 's  aquifer does not change, it should be included in the LUCA. This LUCA 

will adequately protect human health and the environment with respect to groundwater. 



Revision: I 

1 *o INTRODUCTION 

1 + I  Purpose and Organization 

This Focused :Feasibiiitv d Study * (FFS) will develop, evaluate. and compare remedial action 

resulting f r ~ m  soil and groundwater contamination at Operable Unit 13 (OU 13). which is composed 

of Sites 8 and 24. at Naval Air Station ("AS) Pensacola* 

and L i a b i h v  w Act o f  1980 (CERCLA) and the Superfund Amendments and Reauthorization Act 

of 1986, based on findings reported in the Remedid Investigalion RepurL Operable bFni/ 13 - 

L QleLy 8 and 24, Nuvd Air- Slation Pensucola (RI; EnSafe/Allen & Hoshall. 1997) and the Remedial 

Operable Unit 13 - Sites 8 and 24 (RI Addendum, 

EnSafe Inc,. 1499). 

I #-- a H --- 1 This bi-b report IS organma in  the format suggested in Office of Solid Waste and 

Emercencv L. 
6 

Response (OSWER) Directive 9355,341 Guidance for Conducting Remedial 

the size of the site and limited number o f  contaminant exceedances, an abbreviated feasibility study 

format was adopted as described below: 

Section lq Introduction: This secrion presents the site, history, and background 

infonnation regarding OU 13 and the results of previous investigations including the FU 
# 

and baseline risk assessment iBRA 1 .  

Section 2, Basis for FeasibilitF? * Stud\+ Action: This section presents the areas requiring 

These were developed using 

1 - 1  



1.2.1 Site Description 

OU 13 is comprised of Sites 8 and 24, which border the eastern side of John Tower Road and are 

southeast of the intersection of John Tower and Taylor Roads. As shown on Figure 1-1, these 

sites are in the approximate center o f  the installation. 

Site 8 

Site 8, shown in Figure 1-2. is an approximately 450- by 600-foot area currently occupied bv 
rn 

cc 

Building 3561, which houses the NAS Pensacola Public Works Center (PWC) 

MaintenanceiMaterial Department + An extensive asphalt-paved L area surrounds Building L 356 1 to 

the north, east, and west, covering c nearly all land surface. The PWC stores building materials on 

the paved area west of the building. Site 8 is L generally flat with a land surface elevation averaging 

& 39 feet above mean sea level (msl). Miscellaneous office trailers and fenced storage, including 
b 

Building 3678. are north of the buildine. The paved area east of the building is used for PWC 

storaee c and employee parking. Sidewalks and a c. grassy median are to the south, between 

Buildincs L 3560 and 3561 I Although it is not completely shown on the figure, most of Site 8 is 

surrounded by chain-link fencing 

Site 24 
d 

Site 24. shown in Figure b 1-+ 7 is immediately north of Building 3561 near the northwest corner 

of the Barrancas National Cemetery. The central and northern portions of Site 24 are primarily 

unpaved and sparsely covered with native L erasses and trees. However, the fenced storage area 

around Building 3678, in Site 24's southern portion. has a c. eravellcrushed shell land surface. An 

unimproved dirt road runs west to east across the site3 center. 

I -3  
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1.2 

characterization and assessments made in the RI, and by considering k applicable or relevam 

and appropriate requirements (ARARs), are presented in Appendix A.  This section also 

presents the development of site remedial goals and volumes and/or areas that require 

remediation. 

Section 3, Identification and Screening of Technologies: This section presents response 

actions T and identification and screening of remedial technologies that may be used to 

achieve remedial action objectives 

Section 4, Development and Screening of Alternatives: 'I'his section presents 

representative technologies that meet the screening criteria (i+e+ implementability 

effectiveness, and cost) and combines them into remedial alternatives for the site. 

Section 5, Detailed Analysis of Alternatives: This section evaluates the individual 

alternatives in detail with respect to the nine evaluation criteria identitied in 

OSWER, Directive 9355 w3-01 Guidance fur Conducting Remedial Investigations and 

Feasibifitv Y Studies Under CERCLA (Interim Final. October 1988) I 

Section 6, Comparative Analvsis w of Alternatives: This section compares performance 

of the alternatives, presenting cr Strengths c. and weaknesses in order to prioritize or rank the 

alternatives relative to the nine evaluation criteria. 

Background Information 

The tbllowine section describes the site and i t s  historv and summarizes the findings of the RI, For 

more detail concerning methods and results, refer to the RI report. 
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Site 24's soil is primarily sand and, near the surface in some locations, silty clayey sandy fill. The 

entire site area is generally flat, with land surface elevations approximately 24 to 26 feet above 

msl. Surface drainage across the site is precluded by the high permeability of the surficial soil 

which allows direct, rapid infiltration o f  precipitation. The site's northern portion is currently part 

of the Barrancas National Cemetery. 

A water supply well (NAS Pensacola Well No,  1) upgradient of the combined site area I 

approximately 0.3 miles to the southeast i s  infrequently used as a secondary water supply tu 

augment L the primary well field at Corry Station (Ecology & Environment [E&E], 1992a). 

NAS Pensacola Weli No .  1 is screened in the main producing zone beneath the low permeability 

zone, which separates it from the surficial aquifer There are several other Installation Restoration 

Program k ( IRP) sites nearby. Site 22 (the RefueIer Repair Shop) i s  directly west, across 

John Tower Road which is now part of the petroleum program, and Site 17 (the Transformer 

Storage cc Yard) is approximately 1,300 feet southwest + The southern boundary of Site 1 
I 

(the Sanitary Landfill) begins b approximately 200 feet northwest of the John TowedTaylor Road 

1 nter section I 

1.2.2 Site History 
d Site 8 

The base rifle ranee c- and disposal area - Site 8 - was reported to be immediately south of-Site 24 

at the current location of Building 3561. Various solid wastes and dry refuse were reportedly 
I 

placed in trenches and burned there durinc L the late 1950s and early 1960s. Aerial photographs 

and maps from the 1950s and 1960s show a rifle ranee L at Building 3561's current location. 

Earlier aerial photographs show an excavation at the northern end of the rifle range, while later 
# 

photographs cy show the excavated area as overcrown c with vegetation. cc Most of the excavation noted 

in the earlier photographs c1 is currently covered bv Buildine c- 3561 and surrounding paved area, 

which were constructed during c. the mid 1970s. Facility personnel reported no waste or residue 

identified during cc the buildinrr's L construction (Nava l  Energv # and Environmental Support Activitv d 

[NEESA] 1983). However, cerneterv d personnel have reported finding buried metal, rubber and 

plastic aircraft parts during c excavation alonc G Site 23's eastern boundary (Montgomery, 1996) 
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Building b 3561 wlas constructed in the mid 1970s and is first visible in aerial photographs L. from 

April 1976. The fenced storage area north of Building 3561 was devebped during cc the mid 1980s. 

Storage L Building c. 3678 inside the fenced area is first visible in a November 1989 photoeraph. c. 

During most: of the 1 9 8 0 ~ ~  a limited portion of Building 3S6l was used as a pesticide storage and 

equipment rinsing aream A tank washrack rinsing area was constructed in March 1981 midway 

along & Building 3561's eastern side to contain and c d k c t  pesticide equipment wash water and 

rinsart:. Wastewater from the wash rack was discharged to the sanitary, sewer system, Base pest 

control operations were moved from Building b 3561 to their current location at Building 1538 in 

the early 1990s (SNEESA, 1983; Pike, 1997). 

Site 24 

From the early 1950s until the early 1 9 6 0 ~ ~  

mosquito control. DDT reportedly spilled in 

Site 24 was used to mix DDT with diesel fuel for 

the mixing area while being transterred from drums 

to spray tanks, may have contaminated local soil and c groundwater. DDT was aerially applied for 
at least 10 w a r s  to control rnosouito outbreaks. 

4 A 

machine. On the average, two or three mosquito 

In later years, DDT was applied by 
d 

I outbreaKs 

a fogger 

occurred each year during the spring 

and summer. Following L each outbreak. DDT was & generally applied during a one-week period. 
c? For each aerial application. 500 b gallons of a 20 /C DDT solution was mixed with 500 gallons of 

diesel oil, The fogger machine used 300 L- gallons of a 20% DDT solution mixed with 300 gallons 

o f  diesel fuel& It: i s  estimated that up to 20 L gallons of the 20% solution may have been spilled 

durinc c- the approximate 10 years of mixing L at [he site (NEESA, 1983). 

1.2.3 Chronology of Events and Previous Investigations 

The following chronology of events and previous investiEations L at OU 13 provides a basis for 

understanding the history and focus of the RIiFS. 

1-9 



Initial Assessment Study (IAS) - An IAS, completed by NEESA in 1983, evaluated Sites 8 

and 24 based on information from historical records, field inspections, and interviews with 

NAS Pensacda personnel. No evidence of hazardous waste disposal was identified at Site 8. An 

estimated 20 gallons of pesticide mixture containing 3.3 pounds of DDT was inadvertently spilled 

during Site 24 operations. According L to IAS conclusions, the estimated level of DDT 

contamination posed no threat to human health or the environment. As a result, no further studv 4 

was recommended at either site. No environmental sampling was performed durine c- the IAS. 

I 

Ecoiogv Y and Environment - A Phase I screening investightion of Site 24 was completed by E&E 

to identify areas and potential contaminants of concern. The investigation results are f i l ly  

discussed in the Interim Dala Repor[ (E&E? 1991). Soil and groundwater samples were collected 

during the investication b and submitted for laboratory analysis. Lead, total recoverable petroleum 

hydrocarbons (TRPHs), polynuclear aromatic hydrocarbons (PAHs), and the carbamate pesticide 

fluometuron were detected in soil + Metals, tetrachloroethene and the carbamate pesticide 

methomyl r were detected in L groundwater. As a result, additional assessment was recommended 

for Site 24. 

I .2.3 Site-Specific Stratigraphy V 

Surface soil (0 to 1 foot below land surface [bls]) across OU 13 b generally consisted of either red 

silty? clayey sand road base material immediatelv d. beneath the asphalt pavement. o t  light to 

dark brawn silty sandv d loam with decayed organics L and root traces at unpaved locations. Beneath 

this material subsurface litholoeies b observed across the site during drilling generally consisted of 

buff white to tan and light h erav w' to brown. fine- to medium-grained b quartz sand containing varying, 

but relatively small, amounts o f  silt-sized material I However, once saturated by groundwater, site 

soil commonly changed to dark brown o r  L- crav. d A relatively thick capillary fringe was noted in 
1 + 

the site area. Across this frinQe. c soil moisture sreadilv d increased to f u l l  saturation over an 
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approximate 2-foot interval Water level elevations varied significantly (more than 2 feet) during 

the investigation depending upon recent rainfall amounts and seasonal effects a 'The depth-to-water 

observed during drilling and soil sampling varied from approximately 5.5 feet bls along c. Site 24's 
A a 4  c d western portion (well location 24GS01) to approximately 8.5 ket bls at its southern portion (wells 

24GS04 and 24GS05). 
#- I I 

across most or the site, 

At Site 

except 

8, 

at 

4 I the depth-to-water during drilling was approxiinately 8 feet bls 

northeastern-most well O8GR07 where water was encountered 

at approximately 11 feet b k  

The only significant c. subsurface anomalies noted during boring completion were fragments of 

plastic, rnetal/slag, and glass debris, which were intermixed with the native sandy soil and 

appeared charred at some locations. This debris was encountered on both sites at the following 

locations: boring L d  24S14 ( 5  feet bls): a location north of Building 3678 and immediately south o f  

the adjacent unpaved road (3 feet bls): boring c- 08S06 ( 5  feet bls); and boring 08S07 (6 feet bls). 

The presence of the debris is consistent with Site 8's past use as a disposal area. Materials found 

at Site 24 are believed to be from Site 8 disposal activities; extensive earthwork performed to 

construct Building 3561 i s  likely the cause of materials found in Site 24 soils. 

1 * 2 s  Surface Water Movement and Site Drainage 

Sites 8 and 24 lie within a developed area of the base. They do not contain any nor are they 

adjacent to any surface water bodies or wetlands. Site 24's soil is primarily sand and, near the 

L wrface in some locations. silty clayev d sandv d fill. The entire site area i s  generally flat, with land 

surface elevations approximately 24 to 26 feet above msl. Surface drainage across the site is 

precluded by the high perrneabilitv d of the surficial soil. which allows direct, rapid infiltration of 

precipitation. However. the extensiite pavement at Site 8 inhibits percolation of direct rainfall 

throueh L site soil. Rainwater from Site 8 rends t i l  run on to  adjacent unpaved surfaces where it 

intiltrates 

1-11 



1 *2*6 Sitespecific Hvdrogeology Y 

I 

Sixteen L groundwater monitoring wells were set within OU 13 to delineate plumes and b groundwater 

flow direction. All RI wells were screened in the shallow groundwater aquifer, with the deepest 

screened interval being c. 13 1 to 18.1 ft bls. The deep groundwater aquifer was not investigated 

at OU 13 during the RI. For more extensive discussions regarding NAS Pensacola hvdrogeology b . 
d 

the reader i s  referred to the €Urn 

Water Level Elevations and Groundwater Flow 

Water-level data for three separate t- eroundwater level sampling events and well construction 

information for both sites are listed on Table 1-1 Figure 1-3 presents the latest potentiometric 

surface for OU 13 from measurements taken Auqust L 30, 1996. Overall, this flow regime b L. generally 

mimics the local topography, sloping c. slightly c. north-northeast across the area, l 'he  average 

hydraulic gradient across the area is relatively flat (Oq0017). 

Specific Capacitv Y Test Results 

Specific capacity tests were performed on two Site 24 monitoring L wells. These tests followed well 

development and L eroundwater sarnplinc c * Results are listed in Table 1-2. 

&- I- 

site wells. The geometric mean is considered the most representative value of the central tendency 

of these data, because hvdroloeic conductivitv data are eenerallv log normallv distributed. 'The 

ranee L of  hydraulic conductivitv d i s  30h4 t o  38.95 feet per dav i (ft/day); the b geometric mean i s  

I 

I 

4 

34.55 ftiday + 

d 

I 
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Table 1-2 
Specific Capacity Test Results 

Specific 
Capacity 

Hydrauiic 
Well Well Depth Transmissivity Conductivity I 

~ 

- ,  (ft /day) 

024GS02 1525 2.87 1168.78 33.96 '1 

~. 919.38 . -- , ,_ ,, ,30 I 65 024GS03 14.40 L. 3.29 
- - - 

Notes: 
- BTOC - Below top of well casing 

baiions per minute 
fr Feet 

Groundwater Velocity Estimate 

Groundwater velocity was estimated fur OU 13 using Darcy's law, This estimate is based on the 
'1 combined site area's 0.0017 shallow groundwater gradient, the calculated geometric mean 

hydraulic conductivity of 34.55 (ftlday), and an effective porosity estimate of 35% for 

unconsolidated fine- to medium-grained sand . Estimated average horizontal pore velocities for 

shallow L groundwater flow r) calculated for the combined site area, are approximately 0.17 ft/day . 

1.3 Nature and Extent of Contamination 

To evaluate nature and extent of contamination at OU 13, the concentration of each detected 
I 
I 

compound was compared to preiiminary remediation goals (PRGs) for the respective media. 
b 

Surface soil was compared to United States Environmental Protection Agency (USEPA) risk based 

concentrations (RBCs) and Florida Department of Environmental Protection (FDEP) soil cleanup 

cr coals (CGs). Subsurface soil was compared against L USEPA soil screening levels (SSLs) or FDEP 

guidance concentrations for leachinc c- (FGCLs) Groundwater was compared to USEPA primary b 

and secondary maximum contaminant levels (MCLs and SMCLs, respectively), FDEP primary 

and water standards (FPDWS and FSDWS, respectively) and secondary drinking b 

Florida Groundwater Guidance Concentrations (FGGC) + In addition, detected inorganic 
concentrations fur soil and cc groundwater were compared to site reference concentrations (RCs) that 

I 
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Revision I 

were developed specifically for NAS Pensacola and are equal to twice the average background 

concentration. If detected concentrations are below the RC, they are considered to be naturally 

occurring The initial screening comparison performed during the RI is a qualitative assessment 

of the data to identify areas of concern (hot spots) and tu identify compounds which may have been 

released onsite- This is not it quantitative assessment of site risk, which is summarized in 

Section I .4. 

Soil - Site 8 

Inorganic and organic parameters exceeding PRGs were detected in Site 8 soil samples. Past 

waste disposal and later construction activities have disturbed the upper 5 to 10 feet of soil across 

Site 8, as indicated by the debris (charred metal? glass, and plastic fragments) occasionally 

encountered in the unsaturated OU 13 subsurface soil. 

Aluminum and iron surface PRG exceedances in four of six and five of six soil 

locations respectively, are attributed to the red clayey road base fill beneath the 

asphalt pavement. Four out of six arsenic surface soil PRG exceedances, which ranged from 

0.51 to 2 . 2  parts per million (ppm), were below the RC of 1.56 ppm, and all were within the 

naturally occurring Lc background range expected in Florida soil Dragon, 1991 I In addition, the 

highest b arsenic concentrations were identified beneath pavement or close to road surfaces, and are 

thus possibly attributed to the red clayey road fill. Inorganic PRG exceedances for barium, 

cadmium, and lead were only detected in the subsurface and are suspected to be associated with 

past waste disposal. All subsurface PRG exceedances were limited to boring 08SOlm Inorganics 
# 

detected in OU 13 soil exceeding PRGs are presented in Figure 1-4. 

All pesticide soil exceedances were detected in samples from the site's northern portion. Pesticide 

soil exceedances (dieldrin and aldrin). detected in samples collected from borings 08SOl and 
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5 

08S03 are attributed to either past waste disposal or previous handling of pesticide rinsates. The 

highest 'r concentration of dieldrin (2,010 parts per billion [ppb]) was detected in surface soil in 

b 0 m g  08S03 on the eastern side of Building 3561, and is likely related to the tank wash rack 

rinsing area as discussed in Section I 2 . 2 .  Corresponding subsurface soil contamination above I + 

dieldrin and aldrin SSLs were detected at this location; concentrations decreased with depthm 

Pesticide PRG exceedances in the subsurface are likely due to past disposal of pesticide rinsates 

i s  assumed that some pesticides from these activities reached the surficial aquifer It in this areaI 

but diffusion. adsorption, dispersion. etc . have reduced concentrations to below MCLs Continued 

leaching does not appear to be taking place. which is likely due to pavement over the area which 

minimizes the amount of surface water available to leach contaminants. As noted in the site 

description, land surface at ai1 soil exceedance locations is paved with asphalt. Pesticide 

concentrations exceeding L. PRGs at OU 13 are presented in Figure 1-5 No PCBs were detected 

above PRGs at Site 8. 

The single benzo(a)pyrene exceedance of 180 ppb (in boring c. 08S06 in the site's northern portion) 

i s  suspected to be associated with fragments L of the overlying b asphalt in the surficial interval. 

Semivolatile organic compounds (SVOCs) concentrations exceeding PRGs at OU 13 are presented 

in Fieure & 1-6. 

No volatile organic compounds (VOCs) were deteued in Site 8 soil above PRGs. 

Soil - Site 24 

Inorganic b soil exceedances (aluminum. arsenic iron. and manganese) L were limited to surface soil 

at Site 24. Aluminum, iron, and manganese cr commonly occur as essential nutrients in fertilizers; 
I 

arsenic-based compounds are common inmdients L in herbicides and pesticides Because most of  b 

the site i s  a maintained L grass field, exceedances are attributed to routine herbicide, fertilizer, and 

pesticide application. Aluminum and iron concentrations were detected in one of 19 samples 

T' ' - 
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Revision I 

(24S04) above PRGs at 8,550 ppm and 6,490 pprn respectively, both of which are more than twice 

the RC. These exceedances are attributed to the red clayey road base material at the surface in 

this area. Manganese was detected in two of 19 samples (24S10 and 24S11) above its RC at 

220 and 377 pprn respectively, significantly exceeding the RC of  21.4 ppm. In 2451 1 the 

manganese L concentration is more than twice the PRG of 180 pprn. One isolated beryllium 

detection in 24S03, above the' PRG of 0.15 ppm but below the RC, is attributed tu background 

conditions at NAS Pensacola. Inorganic exceedances in soil at OU 13 are presented in Figure 1-4. 

Relatively low PRG exceedances of the pesticides dieldrin, aldrin, and heptachlor epoxide in 

Site 24 surface and subsurface soil samples are consistent with past use of these materials. Along 

Tower Road on the western portion of the site, the grouping of sample locations 24S03, 24S10, 

24Sll and 24S12 showed dieldrin or aldrin surface soil PRG exceedances, ranging from 58 to 

100 ppb for dieldrin and 100 to 280 ppb for aldrin, Only 24510 and 24S12 had concentrations 

exceeding the surface soil dieldrin PRG o f  40 ppb. At 24S01, 24S02, 24S107 and 24S12. 

dieldrin was detected in subsurface soils above the SSL of 1 ppb, with detections ranging from 2.3 

to 22 ppb. In addition, dieldrin was detected in the subsurface above the SSL in 24S15 at 18 ppb, 

which is within Site 8's boundary The relatively isolated occurrence of dieldrin in subsurface soil 

at 24S02 is at siqnificant c. depth with no detections above PRGs in upper intervals; however, this 

area is located within the suspected DDT mixing L area. 24S15 is within Site 8 and is attributed to 
c 

past disposal ur pesticide handling activities at Building b 3561 Pesticide exceedences in soil at 

OU 13 are shown in Figure 1-5 

No PCBs were detected above PRGs at Site 23. 

SVOCs were detected above PRGs in three Site 24 surface soil sample locatiuns (24S10, 24S03, 

and 24S12) at the site's western boundarv. 4 These detections are suspected to be the result of past 



waste oil application for dust control along the previously unpaved John Tower Road and/or 

residuais from vehicle traffic along the road. Detections of SVOCs above PRGs were identified 
+ 

'i 

for the compounds benzo(b)fluoranthene (BBF), benzu(a)pyrene (BAP), and dibenz(a,h)anthrecene 

(DAA). BBF and DAA were detected only at 24SlO9 at 990 ppb and 100 ppb, respectively. BAP 

was detected at 24S10, 24S03, and 24Sl2 with concentrations ranging from 160 to 630 ppb. 

SVOC concentrations at 24s 10 and 24s 12 correspond with the two highest surface soil detections 

for dieldrin in Site 24. SVOC soil exceedances at OU 13 are presented in Figure L 1-6 

No VOCs were detected at Site 24. 

Groundwater - Site 8 
Only cadmium, manganese, and an isolated lead detection exceeded both PRGs and RCs in Site 8 

CC groundwater. All exceedances occurred in samples collected from the site's north and northeast 

portion, extending toward the cemetery. This distribution i s  consistent with past disposal of 

metallic-alloy aircraft refuse or other metallic material that may lie beneath Building 3561's 
I 
I 

current location and the site's northern shalluw groundwater flow The extent of shallow 

cc groundwater impact does not extend to Site 8's farthest downgradient well, 08GS07, as confirmed 

bv 4 no inorganic L exceedances found in the Phase I1 sample from that location. No organic PRG 

exceedances were detected in Site 8 b groundwater samples horganic exceedences in groundwater 4 

at OU 13 are presented in Figure L 7 +  

'1 
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No PCBs, SVOCs or VOCs were detected above PRGs in Site 8 groundwater. 

Groundwater - Site 24 

PRG and RC exceedances of iron and manganese detected in shallow groundwater at Site 24 can 

be attributed to tertilizer application, which commonlv contains water-soluble forms 
I m inorganics as 

Building 

Site 24. 

d 
of these 

+ rL essential nutrients. Metal fragments were found in the subsurface soil north of 

m / 8 ,  indicating that Site 8 fill activities 

Based on this evidence sporadic antimony ?I 

extended 
w c cadmium, 

to, or have been reworked onto 

nickel, and thallium exceedances 

in shallow groundwater are attributed to metal-alloy debris disposal at Site 8 andlor 24. 

Inorganics CI exceeding PRGs in b groundwater are shown in Figure 1-7+ 

Relatively low concentrations of methylene chloride (MC) in 24GS06, and trichloroethene (TCE) 

and vinyl chloride (VC) in 2 4 0 2  slightly exceeded PRGs, and are also suspected to be the result 

of past disposal activities at Site 8 and/or 24. Detections below PRGs for tetrachloroethene 

(3 ppb) and dichloroethene ( 2  ppb) were identified in 24GS04 and 24GS05, which are directly 

upgradient of 24GS02. VOC exceedences in groundwater at OU13 are presented in Figure 14L 

No SVOCs or PCBs were detected above PRGs in Site 24 groundwater. 

A single k dieldrin groundwater exceedance at 2 4 0 1  which corresponds to soil sample 

exceedances at 24S01 245 10, and 24s 12 indicates that soil concentrations have leached 

to L groundwater in a limited area. No other exceedences were detected; however, dieldrin was 

detected below PRGs in 24GS03 at 0.031 ppb and 23GS07 at. 0.0027 ppb. both north and south 

of 24GSO1. In addition, a dieldrin detection below PRGs was noted at 24GS04. Pesticide 

exceedances in groundwater at OU 13 are presented in Figure c 1-8. 
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1.4 Baseline Risk Assessment 

1.4.1 Human Health Risk Assessment 

Several inurganic L and organic parameters have been identified as contaminants of concern (COCs) 

in the human health component of the human health risk assessment (HHRA) with regard to 
'1 

specific land use scenarios. It  should be noted that not all exposure scenarios used in the HHRA 

are realistic given the site's current and projected use. However, this analysis has been performed 

tor risk management c -  decision-making h *  purposes biven tne detecteci parameter concentrations in 

site media, the State of Florida's goal of IxlO*'excess risk threshold, and the USEPA'S 1 ~ 1 0 ~ ~  to 

1 x low6 acceptable risk range, estimated risk associated with detected parameters in site soil and 

c. croundwater is summarized below + 

'1 

Site 8 

Arsenic. dieldrin, and equivalent concentrations o f  BAP (BEQ) contribute to the risk estimated 

for one or more of the soil exposure pathways evaluated for Site 8. The total incremental lifetime 

cancer risk (ILCR) associated with soil pathways was computed as X ! X ~ O - ~  with dieldrin 

contributing: c the majority: arsenic and BEQs were relatively minor contributors + For site workers 9 

the combined soil pathway ILCR was computed to he 4.2x10*' with dieldrin as the sole COC: 

however. exposure pathways evaluated in this analvsis d do not exist because the site is paved. The 

maximum arsenic concentration ( 2 . 2  ppm) was onlv @ marginally L above the I + %  ppm RC, and is 1 

well within the naturally occurring L ranee cc expected in Florida soil. Dieldrin and BEQ surface soil 

concentrations were detected only in single samples. suggesting LL L the extent of related impacts i s  

quite iimited. Furthermore, each was reported in samples collected beneath the asphalt parking 

lot. As a result, there i s  little potential for current worker exposure if existing site features are 

maintained. Table 1-3 presents Site 8's surface soil risk summary. 

'1 
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Table 1-3 
Site 8 Soil Risk Summary 

Future Site 
Future Resident Future Resident Future Site Worker Risk 

Exposure Pathwav A >  [child) HI Risk (ILCR) Worker HI (ILCR) 

Incidental Ingestion 0.8 1 b7E-05 0.03 1.8E-06 

Dermal Contact 0.08 5.7E-06 0.02 2.3E-06 

0.88 2,2E-05 0,05 Total* 

Cadmium, Darium, 1 . I iron, manganese, ancl zinc each contribute to the estimated risic lor I 1 

groundwater ingestion at Site 8. No carcinogenic COCs were identified in Site 8 groundwater. 

Groundwater hazard indices for future child and adult residents were projected to be 4.3 and 1.8, 

respectively for the ingestion pathway I Cadmium contributed approximately 60 percent of the 

hazard calculated for each scenario. Barium, . iron, manganese, and zinc were secondarv 

contributors to groundwater pathway-related hazard indices. For site workers, a hazard index (HI) 

of 0.7 was calculated indicating L that L- groundwater conditions are protective of  site workers; 

however, groundwater at: OU 13 is not currently used as a potable water source. 

Site 24 

BEQs. arsenic, chlordane, dieldrin, and heptachlor epoxide each contribute to the estimated risk 

for one or more of the soil exposure pathways 4 evaluated for Site 24. 1-hree exposure groups were 

considered in the evaluation for Site 24: future site workers. current adult maintenance workers. 

and hvpothetical # future residents (child and adulr). Based on RI results, a small (approximately 

along John H .  Tower Road on the western boundary of the site. represented U S  acre) subarea 

rouqhlv L d by soil samples from borines & 23s03. 24SlO- 24Sll. and 24S1z9 was the primary area of 

impact for most soil contaminants of potential concern (COPCs). As a result. exposure was 
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evaluated assuming focused residential and occupational use of this limited area For the 

maintenance worker scenario. exposure was assumed to be uniform across the entire site. For the 
I 

most conservative residential scenario, no noncarcinogenic COCs were identified BEQ was the 
-5 principal contributor to an ILCR of 3x10 projected for the combined soil pathway+ Arsenic, '1 

c 

chlordane, dieldrin, and heptachlor epoxide were secondary contributors Arsenic and BEQs were 

the only carcinogenic COCs identified relative to future site workers, with a projected combined 

L C R  of 6x10h. No soil pathway-related COCs were identified under the current maintenance 

worker scenario I 

Several inorganics c. and organics L contribute to the estimated risk for the groundwater ingestion 

exposure pathway at Site 24. For future site residents a combined (ingestion and inhalation '1 

pathway) ILCR of 2 . 7 ~ 1 0 ~ ~  was calculated. Ninety-six percent of this risk was contributed from 

three compounds (arsenic, dieldrin, and vinyl chloride). Of these compounds9 arsenic was not 

detected above its FPDWS at OU 13. dieldrin was detected above its FPDWS in only one 

monitoring L wellq and vinyl chloride was detected above its FPDWS in only one monitoring well. 

In addition, a future resident child combined HI of 14 was calculated for Site 24 groundwater, 

with 82% of the hazard contributed from four metals (arsenic, iron, antimony, and thallium). 

Arsenic was not detected abuve its FPDWS at OU 13. Iron, antimony, and thallium were detected 

in more than one monitoring well at Site 24; however, onlv 4 one of the two antimony detections 

exceeded i t s  RC and only one of the two thallium derections exceeded i ts  RC, with one exceedance 

onfy 0.2 ppb greater than the RC. Because shallow L eroundwater is not currently used at 

NAS Pensacola, the exposure pathways evaluated are not completed due to the lack of use of 

Lc groundwater from this aream As a result. no risk o r  hazard is posed by compounds in groundwater 

assuminq c- conditions do not change. & Table 1-4 presents the Site 24 soil risk summary, For more 
'1 

detailed information about Site 24 risk, the reader i s  referred to the OU 13 RI. 

' .l 

c 
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Table 1-4 
Site 24 Soil Risk Summary 

Future Future Future Site Future Site Maintenance Maintenance 
Worker Risk Worker Worker Risk Resident Resident Risk Worker Exposure 

(ILCR) (ILCR) (child HI) (ILCR) Pathway 
w :" _ .  - -  - .  .. 

Incidental 0.7 2.3E-05 0,03 2 7E-M 0,008 6E-07 
Ingest ion 

0.002 4E-07 0.02 3 .E-O6 0.02 8.3E-06 Dermal 
Contact 

i otai u.72 

Risk Summary 

The extent of impacted media driving L excess risk at Sites 8 and 24 is limited. The magnitude of 

this contamination i s  also low relative to most ARARs. This human heath risk analysis should be 

qualified based on factors that affect the exposure potential of humans to impacted media at these 

s i m .  The surface soil exposure pathways at Site 8 are effectively nonexistent due to widespread 

asphalt pavement. Additionally, the shallow c- groundwater of the surficial zone at both sites is not 

currently used as a cc groundwater source due to its poor ambient quality. Because higher c quality 

water sources are available for the base system, shallow & groundwater is unlikely to be used in the 

future. These two factors L greatlv d reduce the actual exposure potential to Site 8 surface soil, and 

Sites 8 and 24 L groundwater. 

Development of Remedial Goal Options 

The BRA identified several COCs for Sires 8 and 23, and for each COC a set of remedial goal 

options (RGOs) was developed. The RGOs are site-specific. Surface soil RGOs are presented in 

Table 1-5. Groundwater RGOs and correspondinc I FPDWS or FSDWS are presented in Table 1-6. 
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Table 1-5 
RGOs for Surface Soil (in mglkg) 

Residential Scenario Industrial Scenario I 

'I 

ILCR = I 
ILCR = 1x10'6 ILCR = 1 ~ 1 0 ' ~  ILCR = 1 ~ 1 0 ' ~  1x10'5 or HI b 

1 

or HI = 3 coc or HI = 1 or HI = 1 - - 3  

Site 8 

Arsenic 0.38. 3,8 NC NC 
0.30 3,02 NC NC 

9,lAt C.63 € 2  A .JV 

Site 24 

Arsenic 0.38 3.8 2,7 1 27.1 
I 

0.06 0.30 3 ,O -1  

C h iordane 0.34 3.4 NC NC 
Dieldrin 0.028 0.28 NC NC 

Heprachlor 0.048 0.48 NC NC 

4 

4 , 

NC = NotaCOC 
Concentrations are based on the lower factor required to obtain a hazard index = 1 or ILCR = 1 x104 
BEQ i s  the threshold sum of corresponding trixicitv d equivalm factors for carcinogenic PAHs at a given sample. 

Tabie 1-6 'i 

RGOs for Groundwater (in pgit) 

Residential Industrial 

ILCR = l d '  -5 
L C R  = 1x10' 

or HI = 3 

-6 ILCR = 1x10 or 
HI = 1 

ILCR = 1x10' -5 or 

HI = 3 
FPDWS or 

coc FSDWS or HI = 1 

Site 8 

3arium 1,100 

7.K 

4,700 

W )  

4,690 

c 

3,300 NC 

NC 

NC 

NC 

NC 

NC 

NC 

NC 

NC 

NC 

c C r  ,3 

Iron 300 14,000 

I 

zinc 14,100 

Site 24 

Arsenic 50 0.044 0.44 0.14 1.4 

40 120 Antrmrinv I' 

Benzene I 10 10 NC NC 
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Table 1-6 
RGOs fur Groundwater (in pg&) 

Residential Industrial 

ILCR = lxlo-s ILCR = 1x10 4 or FPDWS or 
or €€I = 1 or HI = 3 HI = 1 HI = 3 FSDWS coc 

. . 

Site 2U 

Cadmium 5 8 23 50 150 

NC NC 0.05 1 0.5 1 & 

NC NC 2.8 0.1 0.28 44’-DDD 

NC YC 0.11 0.05 0.01 1 ddta-BHC 

0.1 0 . m  1 Dieldrin 

10 hC 7 5  1 

NC NC 7 0,086 1 1 -Dichloroethene 

70 NC NC 

0.4 0,015 0.15 NC NC Hrptachlor 

Heptachlor Epoxide 0.2 0 0 7  7 0.073 NC NC 

I ron 300 4,693 14,080 31 ,ooO 92.000 

1080 NC NC 5 0 360 

NC NC Nickel 100 300 

- 3 1 10 NC NC 

Thall rum 2 1 8 20 

L 7 3.7 47 NC NC 

Vinvl d Chloride 1 0.03 0.3 0.09 0.9 

4.693 14,080 NC NC 

tb t e s: 

1.4,2 Ecological Risk Assessment 

Based on model prediction of receptor species‘ dietarv d exposure to detected soil parameters. it 

appears that contaminant uptake rnav # present a risk.  Maximum 4-4’ -DDD and lead surface soil 

concentrations exceeded the literature based no-ohserved-adverse-effect levels (NOAELs) for 

robin‘s dietary exposure. However. the NOAEL i s  a level that typically provides a low degree 
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of  confidence; therefore, the fact that these concentrations do not exceed the established lowest- 

observed-adverse-effect levels (LOAELs) i s  more significant @ 

Risk to potential receptors from dermal exposure to contaminants is expected to be negligible, 

Food chain biornagnification of lead i s  also considered unlikely, and it has been reported that 

forms of lead other than "shot" are unlikely to cause clinical signs of poisoning in birds 

(Eisler, 1988). Biouptake of other inorganic constituents by small mammals is not expected to 

represent a significant pathway due to the limited infaunal community associated with the b grass 

field. as we11 as to the lack of floral diversity. 

It is important to note that the models used for this ecological risk assessment are very 

conservative and represent a worst-case exposure scenario ( i x .  exposure to maximum detected 

concentrations i s  assumed). Also, the model dues not take into account whether food sources 

actually occur at the site. It i s  based solely on contaminant concentrations, and an assumption that 

animals will occur in the area and take all of their food from the location of highest detected 

concentration. Actual exposure potentials are L generally much lower than the model prediction. 

I 
I 

'1 
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The overall objective of the CERCLA remedy selection process is to select remedies that protect 

human health and the environment, maintain protection over time, and reduce untreated waste. 

The RI i s  used to assess site conditions; based on RI findings, the risk assessment process assesses 

risk and hazard. The RI data are used tu gauge the magnitude of site risk and to identify possible 

areas requiring a feasibility study. ARARs and risk management techniques are then used to 

develop realistic remedial goals and determine what areas require remediation. 

BASIS FOR FEASIBILITY STUDY ACTION 

2ml 

Areas 

Delineation of Areas Requiring Feasibility Study 

exceeding PRGs 
1 + A residential scenario A 

1 I A I+ criteria for surlace soil 

at OU 13 are screened by comparing RI data to BRA RGOs under a 
1 + 

1 ~ 1 0 ' ~  risk threshold and a hazard index of 1 were used as screerung 
A + *  subsufiace soli was b 

9 screened using USEPA and FDEP leachability 

guidance + Groundwater was screened using the FPDWS if available, or SMCLs, FSDWS, and 

FGGCs. Although OU 13 i s  industrial and expected to remain so, residential screening values 
were used to compare the magnitude of site impacts relative to other areas on base, 

The following media were reviewed for OU 13: 

Surface soil - 0 to 2 feet bls 

Subsurface soil - 2 to 5 feet bis (or tu the saturated zone) 

Shallow groundwater zone 

2, l  1 Screening Criteria 

Standard screening criteria were used to delineate areas requiring feasibility study + These criteria 

L 

differ for each medium evaluated, and are described below: 

2- 1 
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f 

Surface Soil Screening Criteria: Surface soil contaminants exceeding PRGs were compared tu 
-6 RGOs for the future adult resident scenario using a risk threshold of 1x10 and for the future 

child resident scenario using a HI of 11. Contamhunt concentrations were compared to these 

RGOs, and the location and magnitude of the exceedance was noted. The criteria used to 
I 
1 

determine which areas should be considered for the FFS are: ‘1 

Compounds u exceeding PRGs but below their background & *  RCs were screened from further 

consideration. 

-6 Compounds exceeding PRGs but not their RGOs, which are based on an ILCR of 1x10 

or HI of 1 are no longer considered for the FFS. This criterion was selected to satisfy 
FDEP’s preference to address all areas which exceed a residential 1x10 4 risk threshold. 

‘1 

5 st 

Because the National Oil and Hazardous Substances Pollution Contingency Plan 

(NCP; 40 CFR 300) requires that soil contamination be remediated based on risk; 

therefore, the viability of the exposure pathway was considered. 

Subsurface soil Screening Criteria: Subsurface soil concentrations were compared to PRGs - 
+ 
I 

either SSLs taken from the WSEPA Region I11 RBC table, or FGCLs, Exceedances were reviewed 

to determine if they suggested the presence of contaminant mass at a depth posing risk to shallow 

groundwater without appropriate remedial actions Contaminants that do not fit the riskdefining 

criteria below have been eliminated from further consideration in the FFS. 

Concentrations exceeding the SSL/FGCL by more than one order of magnitude are used 
to define “risk. ’’ The one-order-of-magnitude criterion allows for analytical uncertainty 

I 

in soil matrices, and screens out concentrations slightly exceeding the SSL/FGCL that may 

2-2 
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not be replicable. Concentrations at or near the SSLIFGCL, particularly those 

representing part-per-billion or part-per-trillion concentrations will likely not be a threat b 

to groundwater v unless present extensively in subsudace soil (Lem9 significant mass is 

present and available for leaching) 

Consistent detections of a compound laterally in adjacent borings indicate the presence of 

a contaminant source area& When the compound was below the SSL/FGCL in nearby 

samples, the exceedance was assumed tu be isolated. Guidance values typically are 

determined assuming significant areas ( > O S  acre) are contaminated. Therefore, isolated 

exceedances typically indicate the presence of a much smaller mass. 

Consistent detections of a compound vertically in the soil column indicate a contaminant 

“smear zone” caused by continued leaching from a residual source. 

Coincidence of contaminants with the water table suggest clear evidence of a link with 

groundwater contamination 

Groundwater Screening Criteria: Groundwater concentrations have been compared to PRGs - 

either FGGC, FPDWS, FSDWS, SMCLs, or MCLs. All PRG exceedances reported in the 

RI were reviewed to determine whether they indicate a contaminant plume or mass which poses 

a risk to human health and the environment. The groundwater assessment’s purpose is to delineate 

areas requiring a feasibility study. Criteria used to define “risk” are outlined below. 

Inorganic PRG exceedances less than RCs are considered to be background, and therefore 

indicative of natural conditions. Compounds below the RC will not be considered for 

remediation. 
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Concentrations exceeding USEPA MCLs or FPDWS, whichever is most stringent, are 

considered to present "risk" because they are chemical-specific ARAR exceedances + PRG 

exceedances were eliminated from further evaluation if they were below the MCL or 

FPDWS. When an MCL/FPDWS was not provided, the applicable ARAR was used for 

comparison (Leh9 FGGC, FSDWS, or SMCL). 

Isolated concentrations exceeding MCLs or other applicable standards by more than one 
1 

I 

order of magnitude are considered to present "risk". Isolated exceedances within one 

order magnitude are not likely a significant threat to human health and/or the environment. 

In areas where MCL exceedances are below one order of magnitude, but contamination is 

consistent from location to location, groundwater is considered to contribute "risk. '' 

Because the use of surficial groundwater is limited by naturally occurring secondary metals 

- such as aluminum, iron, and manganese, which are "taste and odor" contaminants - 

were given less consideration in this analysis because the aquifer at OU 13 is not a 

c, 
I 

J 
I 

2.1,2 Surface Soil Screening 

2.1,2.1 Site 8 - Surface Soil Screening 
r 

Inorganics summw: Aluminum, arsenic, and iron were detected above PRGs in Site 8 surface 
d 

soil. Arsenic was detected in eight out of nine locations exceeding the PRG of 0.43 ppm. Of 'I 
I 

these, only two of the eight locations (identified by 08S03 and 08S04) were above the RC of 

1.56 ppm. Due to the potential for excess risk from these contiguous locations, this area will be 

aiscussed in the remedial volumes section. However, it should be noted that this area i s  covered 

by pavement+ 
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Aluminum and iron were detected above PRGs in surface soil at Site 8 but were not identified as 

COCs, and were eliminated from screening. 

VOCs Summary: No VOCs exceeded PRGs in Site 8 soil. 

SVOCs Summary: Only one Site 8 sample location exceeded an SVOC PRG. Boring 08S06 

exceed the BAP PRG of 88 ppb with a concentration of 180 ppb. The BEQ value for 08S06 is 
approximately 220 ppb. This isolated detection is below the BEQ residential RGO of 300 ppb and 

is not addressed fUrther in this FFS. 

Pesticide/PCB Summary: Only one location exceeded a pesticide/PCB surface soil PRG and only 

for the compound dieldrin. Boring location 08S03 exceeded the dieldrin PRG of 40 ppb with a 

concentration of 2,010 ppb, which exceeds its residential RGO. Due to the potential for excess risk 

from 08S03, this area will be discussed in the remedial volumes section. However, it shouid be 

noted that this area is covered by pavement. 

2.11.2.2 Site 24 - Surface Soil Screening 

Inorganics s m q :  Aluminum, arsenic, beryllium, iron, and manganese were all detected 

above PRGs in Site 24 surface soil. Aluminum, beryllium, iron, and manganese were not 

identified as COCs and were eliminated from the screening. 

Arsenic was detected above PRGs at 11 out of 19 sample locations, with only four out of the 

11 detections greater than the RC. The four locations exceeding the RC were 24SlQ 24S11 

24514, and 24S20. Both points 24S14 and 24S20 had concentrations of 1.6 ppm, only slightly 

exceeding the RC of 1 S6 pprn, and is considered representative of background conditions at 
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NAS Pensacola. 24S10 and 24SI 1 will be further addressed in this FFS for the potential risk 
'1 

posed by these areas. 1 
b 
'I 

VOCs summw: No VOCs exceeded PRGs in Site 24 soil. 

SVOC summary: SVOCs exceeded surface soil PRGs in Site 24 soil for BAP, BBF, and DAA. 

24S03, 24S10, and 24S12, the only PRG exceedance locations, had BEQ concentrations of 391 

926, and 247 ppb, respectively. All PRG exceedances were greater than the Residential RGO of 
60 ppb, and these areas will therefore be addressed in this FFS. 

PesticidelPCB summary: Five out of 19 surface soil samples exceeded PRGs for pesticides in 

Site 24 soil. Dieldrin, aldrin, and heptachlor epoxide exceeded PRGs. Dieldrin was detected in 

24SIO and 24S12 at 58 ppb and 1 0  ppb respectively. Both dieldrin concentrations are above the 

RGO and will be included in the FFS. Aldrin was not considered a COC and therefore the 

two points with a PRG exceedance will not be further evaluated. Heptachlor epoxide was 

detected in one of 19 samples above PRGs in 24S21 at 71 ppb, which is above the RGO of 48 ppb. 

However, this sample location is considered an isolated occurrence since no other samples at 

OU 13 exceeded heptachlor expoxide's PRG. In addition, it does not likely pose at significant 

threat to human health, and based on the RGO, the calculated risk posed by this detection i s  

1.5~10-6. No PCBs were detected above PRGs in Site 24 surface soil. 

2.1.3 Subsurface Soil Screening 

2.1.3.1 Subsurface Soil - Site 8 

Inorganics summary: Barium, cadmium, and lead were all detected above PRGs in Site 8 

subsurface soil b All subsurface inorganic exceedances were limited to 08S01 Cadmium was 

detected in both the 4 to 6 and 7 to 9 foot subsurface interval samples at 10.9 ppm and 15.9 ppm, 
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respectively Although these concentrations are less than one order-of-magnitude above the SSL 

for cadmium 7 the widespread presence of this contaminant in groundwater indicates the potential 

for a larger source area around 08SOl and indicates potential leaching of this contaminant. Barium 

was detected in both the 4 to 6 and 7 to 9 foot subsurface interval samples at 52 ppm and 168 ppm, 

respectively. Lack of barium detections in groundwater above its PRG indicates that the barium 

in subsurface soil i s  not migrating significantly to groundwater. Lead was also detected in 08S01 

at 648 pprn above i t s  PRG of 400 ppm; however, no PRG exceedance in groundwater was 

identified in monitoring well OSGROI, Therefore, it is unlikely that lead in subsurface soil is 

significantly leaching to groundwater 

It should be noted that cadmium was quantified in groundwater in only 7 of 16 wells at OU 13, 

and that cadmium was only detected above SSLs in a single boring, 08SOL It is unclear whether 

08S01 represents a large cadmium source area, or if it is an isolated Occurrence. Moreover, the 

likelihood o f  08SOl leaching to groundwater is limited, given that this area is currently covered 

by asphalt. 

VOCs summary: No VOCs exceeded PRGS in subsurface soil at Site 8. 

SVOC summary: No SVOCs exceeded PRGs in subsurface soil at Site 8. 

PestkidelPCB summary: No PCBs were detected above PRGs in subsurface soil at Site 8. 

Three out of 10 borings, including boring 24S15 (due to its location within the Site 8 boundary), 

had detections above the SSL PRGs for dieldrin andlor aldrin. The PRG exceedances were Imuted 

to sui1 borings 08S01, OBSO3, and 24S15. Soil borings OSSOl and 24S15 are located near the 

northwestern corner of Building 3561 These locations had PRG exceedances for dieldrin with 

no exceedances in the upper soil intervals. Only 24s 15 exceeded the PRG by more than one order 
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of magnitude at 18 ppb. Boring 08503 had PRG exceedances ror dieldrin, ~n all subsurface 
intervals sampled, at concentrations exceeding the PRG more than one order of magnitude. . I  

' I  

Also, boring 08S03 had the largest surface soil exceedance detected for dieldrin at 2,010 ppb, and f C 

could be construed as a source area, The detections in boring 08S03 are likely related to past 

handling of pesticide rinsates at a wash rack in this general location, as described in Section 1.2.2, 
- m  1 a +  4 A and the concentrations were likely carried to lower soil intervals by continual cllsposalo~ rinsates 

in this area. Boring - I  08S03 also had detections for aldrin in all sampled subsurface intervals; 

huwever, the detections were less than one order of magnitude above the PRG and present a 
+ m * I  No detections above PRGs were identified in groundwater at 08GR03 which minimal rislc. 

corresponds to the same location as 08S03; therefore, leaching of dieldrin and aldrin contamination 

to groundwater does not appear to be occurring. The area identified by 08S03 will be further 

evaluated due tu the potential risk posed by subsurface contamination at this point. All points at 

Site 8 with pesticide PRG exceedances are underneath pavement, which minimizes the amount o f  d 

surface water available to percolate through these areas and leach contamination to groundwater + 

t 
2.f.3.2 Subsurface Soil - Site 24 I 

Inorganics s u m ~ a r y :  No inorganics exceeded PRGs in subsurface soil at Site 24. 

VOCs summary: No VOCs exceeded PRGs in subsurface soil at Site 24. 

SVOCs summary: No SVOCs exceeded PRGs in subsurface soil at Site 24. 

PesticiddPCB summary: No PCBs exceed PRGs in subsurface soil at Site 24. Four out of 

19 borings had dieldrin PRG exceedances (borings 24S01, 24S02, 24S10, and 24S12) with 

concentrations ranging from 2.3 to 22 ppb. However, borings 24S01924S02, and 24S12 all were 
N 

less than or equal to 4.2 ppb, which i s  less than one order of magnitude above the PRG. Only 
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boring 24510, with a concentration of 22 ppb in the 5 to 7 foot bls interval, exceeded the PRG by 

more than an order of magnitude + Additionally detections of dieldrin in groundwater greater than 

the PRG at 2 4 0 1  indicate leaching of subsurface contamination to the water table. Subsurface 

contamination at 24S01, 24S10, and 24S12 may be leaching to the surficial aquifer, but 

considering the current and potential use of the aquifer in this area, no risk is likely. Based on the 

possibility of contaminant migration, this area will be addressed further in this FFS. 

2.1.4 Groundwater Screening 

For simplicity, groundwater is discussed on an OU basis rather than by site. 

Inorganics s m a r y :  The inorganics aluminum, cadmium, iron, lead, manganese, antimony, 

and thallium were all detected in OU 13 groundwater above PRGs. Aluminum was not identified 

as a COC and will not be addressed further in this FFS. 

Cadmium was detected in seven out of 17 wells exceeding the FPDWS of 5 ppb and exceeding the 

background concentration. Six of the 7 wells, 08GRO1 OSGR02, OSGR03, OE(GRO5, 24GS02, 

and 24GS05, are grouped together near the northern end of  Building 3561 Cadmium detections 

were above the FPDWS and will be addressed further in this FFS. 

Iron was detected exceeding the FPDWS of 300 ppb in seven of 17 monitoring wells, with five of 

the seven locations exceeding the RC. All detections exceeding the RC (08GR02, 24GSO1, 

2 4 0 2 ,  24GS03, and 24GS05) were north of Building 3561, generally coexisting with the 

cadmium exceeaances T rn pour ot seven RC exceedances were greater than the residential 

1 ~ 1 0 ~ ~  RGO of 4,693 ppb. Iron is an essential nutrient; therefore, it is no longer discussed in t h s  

FFS 
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One isolated lead concentration was detected above its action level of 15 ppb in monitoring well 

08GR03, at 18.6 ppb. Since lead was detected above the action level it will be addressed further, 

Manganese was detected in seven out of 17 monitoring wells at OU 13 above its FSDWS of '1 

50 ppb. One grouping of three of the seven wells with manganese exceedances, O8GROl9 

08GR02, and 24GS05, is near the northwestern corner of Building 3561 Another grouping of 

manganese exceedances is delineated by 2 4 0 1  24GSQ2, and 24GS03 One other manganese 
exceedance was identified in the northernmost monitoring well. Due to the exceedance of 
manganese's FSDWS in OU 13 groundwater, it will be considered further in this FFS. 

Antimony was detected above its FPDWS of 6 ppb in five out of 17 monitoring wells onsite, 

one of which was the southemmost upgradient well, 08SO4, with a concentration of 12.5 ppb. 

Exceedances ranged from 6.4 to 65.9 ppb. Only 24GR09 exceeded the RC of 30.2 ppb with a 

concentration of 659 ppb. Although 24GR09 exceeds the FPDWS, it does not pose significant 

excess risk with respect to the RC of 30.2 ppb; however, due to i ts  exceedance, it will be 

addressed further 

'1 

Thallium was detecteda above its FPDWS of 2 ppb in four out of 17 monitoring wells with 

concentrations ranging from 3.1 to 6.1 ppm. All detections, except at 24GSOS at 6.1 pprn, were 

less than the RC. Since thallium was detected above i t s  FPDWS, it will be addressed further. 

VOCs sumary: MC, TCE, and VC were detected above their respective PRGs in only 

two monitoring wells at OU13. Methylene chloride was detected above its PRG of 5 ppb in 

24GS06 at 11 ppb; however, methylene chloride was not identified as a COC presents a minimal 
' 1  

risk. TCE and VC were both detected above their respective PRGs of 3 and 1 ppb in 24GS02; 1 
L 
? 
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these detections are considered isolated exceedances because they were not detected elsewhere 

onsite. However, these compounds exceeded their FPDWS and will be addressed further. 

SVOCs s w q :  No SVOCs were detected above PRGs in OU 13 groundwater. 

PestkidellPCB sumrnary: No PCBs were detected above PRGs in OU 13 groundwater. Dieldrin 

(PRG of 0.1 ppb) was the only pesticide exceedance in groundwater, quantified in 24GSO1 at the 

maximum detected concentration of 0.24 ppm during; Phase I samrhg.  The Phase I1 sampling 
W A w 

result was 0.34 ppm, indicating an elevation in concentration over tune; however, this change is 

wltfiln me margin ot analytical accuracy. since the dieldrin exceedance is greater than its MCL 

i t  will be addressed hrther in th i s  FFS. 

2 J S  

To clarify the screening results, sample locations that were not eliminated from consideration 

based on the screening criteria for surface, subsurface, and groundwater are tabulated in 

Table 2-1 2-2, and 2-3, respectively Presented in these tables are sample locations, COCs, and 

the amuunt of risk to simplify the risk-based decision-rnaking process. Since initial screening was 
4 performed using FDEP's preference of a residential- ILCR of 1x10 or HI of 1, point screening 

based on industrial RGOs is included in the degree of risk colurnn. 

Table 2-1 
Surface Soil Screening Summary Table 

Sample 
Lmation coc [conc] 

Calculated Risk Value 
Residential Industrial 

08SO3 

OBSM 

24S03 

Arsenic E2.1 ppmj 
Dieldrin 12010 ppb] 

Arsenic [2.2 ppm] 

BEQ f391 ppbl 

a 5.5~10 
-5 1.4x10 
-6 5 8 x 1 0  
4 6.SxlO 

NC 
4 3.0~10 

NC 
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Table 2-1 
Surface Soil Screening Summary Table 

Calculated Risk Value Sample 
Location coc [conc] Residentid Industrial 

245 10 Arsenic [2.8 ppm] 
BEQ f926 P P ~ I  
Dieldrin [58 ppb] 

7 . 4 ~ 1 0  d 

1 +5XlO -5 

I .ox10 -6 

3.lXlO -6 

NC -6 2.1XlO 

24S11 Arsenic [3.1 ppm] 4 8.2~10 4 1 1x10 

24S12 -6 3 + 6 X l O  NC 

Notes: 
Not a COC NC 
concentration conc 

Table 2-2 
Subsurface Soil Screening Summary Table 

coc 
SSL Dame of Risk 4 4  r .  

08Wl cadmium Cadmium In all subsurface intervals sampled dctcCtions above SSLs c 
' .  

1f0.9 P P ~  (5-n1 
[I59 ppm (719)] 

were noted and detections in ground water above WDWS 
were identified; therefore, possible leaching of cadmium to 
groundwater may present 'risk" to the surficial aquifer. 

oss03 Dieldrin Dieldrin Detected above the SSL in a soil intervals sampled but not 
PPb detected in groundwater; location is  beneath pavement 

24S01 Dieldrin . Less than one order+f-magnitude abve  the SSL; may not # represent signiticant source mass. Identitied rn groundwater k 

above FPDWS in this general arca; hemfore, possible 
leaching of dieldrin to groundwater may present Vkkm to 

I 

the surticial aquifer. 

24S12 Dieldrin Dieldrin Less than one urder-of-magnitude above the SSL; may not 
represent signltlcant source mas, ldemitied in groundwater 
above FPDWS in this general area; therefore, possible 
leaching of dieldrin to groundwater may present "risk" to 
the surticial aquiter. 

24SlO Dieldrin Dieldrin 
1 PPb 

Detected above SSLS in all soil intmals sampled and 
identified in groundwater above FPDWS in this general 
area; therefore, possible leaching of dieldrin to groundwater 
may aresent "risk" to the surf~cial aauifer. I 

' I  
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Table 2-3 
Groundwater Screening Summary Table 

Cadmium 22.2 FPDWS = 5 OSGRUl 
368 m w s  = 50 Manganese 

Cadmium 19 FPDWS = 5 OSGR02 
602 FSDWS = SO Manganese 

FSDWS = 300 9950 Iron I 

1 

Cadmium 22.2 ETDWS = 5 08GR03 
18.6 Lead 
32 FPDWS =5 Cadmium 08GRO5 
11 FPD'WS = 5 
129 .FPDWS =so 

5JlO FSDWS = 300 
0.34 FPDWS = 0.1 

24GSO 1 Cadmium 
Mw- 
Iran 
Dieldrin 

15.5 
4% 

20,400 
8 .O 
4.0 

FPDWS = 5 
FSDWS = 50 
FSDWS =3OO 
FSDWS = 3 
FPDWS = 1 

Cadmium 
Manganese 
Iron 
TCE 
VC 

24GS02 

145 
7,410 

FSDWS = 50 
FSDWS = 300 

24GS03 Manganese 
Iron 

FlPDWS = 5 Cadmium 24GS05 
FSDWS = 50 
FSDWS = 300 

284 Manganese 
2,970 

24GS06 Methylene ,chloride _.._ 11 ~. , , ,  . WDWS .. = 5 _, , - 

- - .  - .  

Notes: 
Florida Primary Drinking Water Standards 
FIorida Secondary Drinking Water Standards 

FPDWS 
FSDWS 

micrograms per liter 
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2.2 Remedial Action Objectives 

The remedial alternatives selectiun process begins during the planning of the RI, when preliminary 

remediation goals are set, based on readily available information such as presence of chemical- 
specific AMRs.  As the WFS proceeds, goals are modified as needed to reflect understanding 

of the site and identified ARARS. Final remediation goals (RGs) are established when the remedy 
k is selected. The goals must establish acceptable exposure levels which are protective of human 

health and the environment, and must consider ARARs 

In developing remedial objectives for the FFS, four issues were addressed: 

Preliminary remediation goals based on chemical-specific ARARs 

The spatial distribution of contamination in the medium of concern, as determined by 
1 .i the RI. 

The BRA, including human health and ecological assessments and exposure pathways 

Potential groundwater contamination by contaminant residuals in site soil. 

h 

2.2J Chemical-Specific ARARs and TBCs 

As per the NCP, RGs must estabiish acceptable exposure levels that are protective of human health 

and the environment. They must be developed by considering the following: 

!1 

A M s  under federal environmental or state environmental or facility laws, if available, 

including the following factors: 
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For systemic toxicants: Acceptable exposure levels must represent concentrations 

to which the human population, including sensitive subgroups, may be exposed b 

without adverse effects during a lifetime or part of a lifetime. 

incorporate an adequate margin of safety. 

They must 

For knuwn or smpected i carcinogens: Acceptable exposure levels are generally 

4 lx10d6 and 1x10 + The 1x10m6 risk level must be used as the point of departure for 

determining RGs for alternatives when S are not available or when ARARs 

are nut significantly protective due to the presence of multiple contaminantS or 

multiple exposure pathways 

Technical limitations, quantitation limits, uncertainties, etc. 

Non-zero MCLGs, established under the Safe Drinlung Water Act (SDWA), are relevant 

and appropriate for ground or surface waters thaL are current or potential sources of 

drinking water. When MCLGs are set at zero, MCLs must be attained when relevant and 

appropriate to the circumstances of the release. 

In cases involving multiple contaminants or pathways, where attainment of chemical- 
4 specific ARARs will result in cumulative risk in excess of 1x10 risk- or techndogy- 

based goak may be developed. 

Water quality criteria established under the Clean Water Act (CWA) must be attained 

where relevant and appropriate 
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Alternate concentration limits (ACLs) may be established in accordance with '1 

1 
c 
'I CERCLA Section lZl(d)(2)(B)(ii). 

Environmental evaluations must be performed to assess threats to the environment 

Florida Soil Cleanup Target Levels (SCTLs), for human health and leachability to 

groundwater (FAC 62-777). 
'1 

Chemical-specific ARARs will be considered in developing remedial objectives for the site 

Appendix A lists all ARARs, U s  that might impact the selection and screening of technologies 

(such as land-ban criteria) will be considered in the technologies discussion, if appropriate 

2.2.2 Remedial Gods 

The RGs for OU 13 were discussed during the October 1997 partnering team meeting. Following 
+ 
I 

'1 

are the RGs developed, based on the meeting minutes. 

Evaluation of surface soil for both residential and industrial risk. All areas contributing 

to "risk" greater than an ILCR of 1 ~ 1 0 + ~  or HI of 1 are considered to require further 

evaluation 

Protection of the environment by managing future soil-to-groundwater transfer 

Mitigation of groundwater in areas exceeding MCLs and non-zero MCLGs, Although the 

surficial aquifer is unlikely to be used as a potable water source, the State of Florida 
regards it as a potential drinking water aquifer. The potential for domestic or industrial 

use of the surficial aquifer is minimal, particularly when better quality aquifers are readily 
available 

'1 
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2,2,2J Surface Soil Remediation Goals 
Areas with surface contamination above residential RGOs are shown in Figure 2-L If ou 13 

were residential, removal of the structures and pavement would likely take place thereby exposing 

soil currently covered by pavement and the building's structure. Based on this assumption, points 
exceeding residential RGOs within Site 8's boundary were delineated as remedial volumes even 

if they were beneath pavement. Areas under Building 3561 I s  foundation were not evaluated and 

no conclusions were developed for risk presented by h s  soil. Therefore, if the selected 

Two areas were identified in OW 13's  surface soil which are required to be addressed as part of 

this FFS: one in Site 8 on the eastern side of Building 3561 and one on Site 24's western side 

adjacent to Tower Road. The total surface area delineated in Site 8 around 08S01 and 08S03, was 
arbitrary due to the lack of points to defme extent. The total surface area encompassed by the area 

shown i s  0.6 acres, and the total remedial volume is approximately 2,000 cubic yards (CY) 
assuming a depth of 2 feet (fi). The total surface area in Site 24 is 0.32 acres, and the remedial 

volume i s  1060 CY assuming a depth of 2 ftm 

Areas with surface contamination above industrial RGOs are presented in Figure 2-2. If OU 13, 
or Site 8 in particular, were to remain industrial, then it would be possible to prevent exposure to 

contamination beneath pavement and building foundations by providing institutional controls 
Through implementation of institutional controls, exposure pathways are not completed and risk 

i s  not posed by contamination at these points. Based on the extensive pavement at Site 8, no areas 
were identified as posing risk to industrial workers. However, one area in Site 24 was identified 

adjacent to Tower Road on the site's western side. The total surface area encompassed by th is  
area is 0421 acres, and the total remedial volume i s  664 CY, assuming a depth of 2 ft. 

-6 Surface soil RG concentrations are based on a 1x10 risk-based scenario for future site workers; 

+ 

L 

Each site had different RGs for residential and industrial uses, therefore, the RGs are listed 
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separately for each site. For further information about the development of RGs see Section 9 of 
the RI. Risk-based concentrations for the industrial scenario are appropriate because exposure 
pathways assumed for the residential scenario cannot be completed under current site conditions; 

land use conditions are not expected to change. Table 2 4  presents the RGs for surface soil at 

OU 13. 

Table 2 4  
RGs for S W W P  Sei! ,in 1 mg/ka) - '  

Residential Industrial 

. . . . . .  

d 0.30 NC RiskBased 1x10 

'1 

, I .  ., . . '. 

. I  

I-+ J w , * \  
. . . . . . .  ... -v.-,.: . . . . .  

0.06 0.30 RiskBased 1x10 -6 

'1 

Dieldrin 0.028 NC RiskBased 1x10 4 

Note: 
NC Not a COC 

I 

2.2.2.2 Subsurface Soil Remediation Goals 

Areas with subsurface contamination to be considered in the FFS are presented in Figure 2-3. 
'I 

rn 

There are only three areas where subsurface and groundwater contamination occur concurrently, 

which were determined to cause concern: 
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An area defmed by 08S01 for cadmium was bounded by Building 3561 and an arbitrary 

point to the west (due to the lack of boundary points to define extent). This area has an 

estimated remedial volume of 3,700 CY assuming a surface area of 0.33 acres and depth 

to groundwater of 9 ft (less 2 ft o f  surface soil). This location exceeds the cadmium SSL 

by less than one order-of-magnitude and may not represent a sizeable source mass+ 

An area defined by 24S01 and 24S10 for dieldrin has an estimated remedial volume of 

1,900 CY, assuming a surface area of 0.24 acres and depth to groundwater of 7 ft (less 

2 ft of surface soil). Of this area, only the 24SlO concentration exceeds the PRG by 

one order of magnitude. 

An area defined by 24S12 for dieldrin has an estimated remedial volume of 1,ooO CY, 
assuming a surface area of 0.24 acres and depth tu groundwater of 7 ft (less 2 ft of surface 

soil). This location exceeds the dieldrin SSL by less than one order-ofmagnitude and 
may not represent a sizeable source mass, 

Only two points, 24S10 and 08S03, exceeded PRGs by more than an order of magnitude; both of 

these points had dieldrin exceedances in all subsurface and surface samples. Huwever, the only 

dieldrin PRG exceedance in groundwater was at 24GSO1, near the grouping of subsurface 

exceedances at 24S01 24S10, and 24S12, indicating potential leaching of subsurface soil 

contamination to groundwater. Therefore, the SSL exceedance at 08S03 will nut be considered 

in this FFS. 

Supplemental sampling performed and reported in the RI Addendum indicated that contaminants 

present in soil and groundwater at OU 13 were not impacting offsite receptors (Le. a theoretical 

domestic user at the downgradient property line or surface water body). While SSLs have been 
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exceeded, impacts appear to be limited to small portions of the site and natural aquifer mechanisms 

appear surricient to attenuate contaminants onsite 

At FDEP's request, subsurface soil will be considered in this FFS. '1 

2.2,2,3 Groundwater Remediation Goals  

Table 2-5 presents chemicals of concern and their RGs for OU 13 groundwater. Groundwater 

RGs are MCLs or FPDWS, whichever is more stringent. Inorganics exceeding MCLs but below 

RCs, are considered to be background. 

Table 2-5 
RGs for Groundwater (in FgL)  

coc 
Site 8 I 

Cadmium 5 Primary MCL 

5,000 Secondary MCL I 
Site 24 I 

I 

'1 

Antimony 30.2 Reference Concentration 
. . . . .  

-.I. 
.. ...... ,--,. .. .. . . . . . . . . . .  '.: .... -i . .  . .  . . .  . . . . .  . . . . . . . . .  . .  . .  - . . .  ... . . . . .  . . .  . . . . .  . _ .  . - .'.L ' ' 

. .  : I .  r I: 1 .  

. . _  . . . . . .  

Arsenic- 
.I. . 

. .  

Benzene 1 Primary MCL 

Chlordane (total) 2 Primary MCL 
. *  .. 

- +. 
. .  . r. 

.. . .  
0*1 

delta-BHC 0.05 Primary MCL 
75. 

7 

70 

. .  
. .  . 1. . . .  

_ . I  . . . . .  

1 I-Dichloroethene Primary MCL 'I 

. . . .  

r . .  
. r .  

. . . . .  . . I .  ' .,. :* i: % .  : ....... 'k. . 

Dieldrin 0.1 Primarv MCL 

2-26 
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COC 

Table 2-5 
RGs fur Groundwater (in pg/L) 

FPDWS or FSDWS Basis 

Heptachlor 0.4 Primary MCL 

Manganese 

.. I 

Tetrachloroethene 

360 -6 Risk Based lx lo  

3 Primary MCL 

Trichloroethene 3 Primary MCL 

Zinc Secondary MCL 

+ The areal extent of groundwater contamination using ARARs is depicted in rlgure 2-4. This 
rn A 1 I + fi a 4 J plume 1s comprises 01 a variety 01 overlapping inorgamc exceedances and thus individual 

I + inorganic plumes are not defined. Monitoring well 24GS04 had only one PRG I 

exceedance tor 
4 I 4 4 I aluminum, which was below the RC. However it is incluQeQ within the piume because it appears 

to be a clean "island" surrounded by contamination. The total groundwater remedial volume is 

estimated at 2.4 million gallons per pore volume, assuming an aquifer thickness of 25 ft, porosity 

of 35 % and areai exterit of the plume of 8*32 acres. 

2-27 
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3.0 IDENTIFICATION ANID SCREENING OF TECHNOLOGIES 

This section describes the in i t ia l  steps of remedy selection: identification and screening of 

applicable technologies Once technologies are identified, they are reviewed for effectiveness 

implementabilityl, and cost. Screening occurs when technologies are either eliminated from further 

consideration or retained fur further consideration. Alternatives for remedial action at OU 13 will 

be developed from the technologies retained 

CERCLA Response Actions 

The USEPA has established program goals, management principles and expectations for response 

actions being conducted under CERCLA at areas such as OU 13. These goals and principles are 

outlined in the NCP, which provides guidance for conducting the RI/FS and selecting a remedy. 

Based on the NCP, the purpose of remedy selection is to assure that implemented technologies 

protect human health and the environment by eliminating, reducing, andlor controlling risks posed 

through each pathway Program goals, principles, and expectations are outlined below. 

3.1.1 Program Goal 

The goal of the FFS is to select remedies based on fundamental criteria including (1) protecting 

human health and the environment, (2) complying with ARARs, and (3) reducing untreated 

hazardous waste. 

3.1.2 Program Management Principles 

To implement this goal, the NCP outlines the following principles to manage the response actions, 
d 

Sites should be remediated in OUs when: (1) significant risk must be reduced quickly, (2) a phased 

analysis and response is necessary or appropriate, given the site’s size or complexity, or (3) when 

the expected final remedy must be expedited I Interim responses should implement the expected 

3- 1 
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final remedy Site-specific data needs, alternatives evaluation, and the selected remedy’s 

documentation should reflect the scope and complexity of site problems being addressed 

c 

‘ 4  
‘ I  

In the NCP, USEPA broadly categorizes remedial action alternatives into general response actions 

for consideration in the FFS. 

Response Actions 

Treatment: Use treatment to address the principal threats posed by a site, where practical. d 

Containment: Use engineering controls such as containment for waste that poses a 

relatively low long-term threat or where treatment is impractical. 

Combination: Combine appropriate methods to protect human health and the 
F 

environment 

Institutional Controls: Use institutional controls such as water and deed restrictions to 

supplement engineering controls (as appropriate) to prevent or limit exposure to hazardous 

substances, pollutants, or contaminants in the short- or long-term, Do not substitute 

institutional controls for active response measures as the sole remedy, unless active 

measures are determined to be impractical 

Innovative Technology: Consider an innovative technology when it offers the potential 

for comparable or better treatment performance or ease of implementation, less adverse 

impacts, or lower costs than demonstrated technologies. 

t 

d 
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Groundwater Restoration: Restore usable groundwater to i ts  beneficial uses whenever 

practical, in a reasonable amount of time. Where this cannot be accomplished, 

USEPA expects the selected remedial response to prevent further plume migration, prevent 

exposure to contaminated groundwater and evaluate further risk reduction. 

3.1,4 General Response Actions 

General response actions are media-specific actions that can achieve remedial action objectives 

alone or in combination. Remedial action alternative types are summarized below. 

Remedial Action Alternative Types 

Source Control Actions: Source control actions are a range of alternatives that reduce the 

toxicity, mobility, or volume of hazardous substances, pollutants, or contaminants by 

treatment. The range considered in an FFS should include an alternative that removes or 

destroys these constituents of concern to the maximum extent feasible, eliminating or 

reducing the need for long-term management. In addition, alternatives are to be considered 

that treat the principal threats posed by the site, but vary in the degree of treatment and the 

quantities and characteristics of residuals and untreated waste that must be managed. 

Containment Actions: One or more alternatives should be considered that protect human 

health and the environment, primarily by preventing or controlling exposure to site 

contaminants through engineering or institutional controls Engineering controls include 

extraction or injection wells and institutional controls such as deed or access restrictions 
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Groundwater Response Actions: Groundwater remediation actions should be assessed that 

attain site-specific goals within different restoration time periods These alternatives 

should use one or more methods such as groundwater extraction, treatment, and in-situ 

actions 

3,2 Identification of Technologies 

This section describes technology types that may be applied to meet the response actions described 

above. 

3.2.1 No-ActiodLimited Action 

The NCP requires evaluation 01 a no-action alternative as a basis of comparison with other + 1 fi 

remedial alternatives Because No-Action may result in contaminants remaining onsite, 

CERCLA requires a review and evaluation ot site conditions every 3 years, it this alternative IS 
w I 

selected 

3.2.2 Natural Attenuation 

Natural attenuation refers to I ma I 4 *  degradation of a m  b 4 

dilution, disperslon, advection, and biotic 
m m* I contaminants in surticial groundwater and surtace soils 't Lonsicleration of this option requires I 

modeling and evaluating contaminant degradation rates and transport during remedial aesign. 4 + t I 

sampling and analysis must be conducted throughout the process to contirm that degradation is + + + 

proceeding at rates consistent with meeting remediation objectives and to assure that receptors are d 

not threatened 

P 
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3.2.3 Institutional Controls 

The responses associated with institutional controls reduce potential hazards by limiting public 

exposure, not by reducing hazardous substances volume, mobility or toxicity Examples are 

listed below 

Types of Institutional Controls 

Land Use Restriction Agreements (LURA) 

Site access controls 

Public awareness, education 

woundwater use restrictions 

Long-term monitoring 

Deed restrictions 

Warning against excavation, soil use 

3.2.4 RemovallExcavation 

RemovaVexcavation provides complete removal of contaminated media. 

includes the following: 

Excavating soil with heavy equipment 

Subsurface drains (interceptor trenchedfrench drains) 

Groundwater extractiodrecovery wells 

Removakxcavat ion 

3.2.5 Containment 

Groundwater is contained by installing a network of groundwater extraction wells or subsurface 

drains to produce a hydraulic barrier and eliminate or reduce groundwater migration. Vertical 

3-5 
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barriers such as slurry walls, high density polyethylene (HDPE) sheeting or sheet piling may also 
t- 

be used to reduce horizontal contaminant transport in groundwater from contaminated soil zones. 
I 

A surface cap of asphalt, concrete, soil barriers or synthetic membranes indirectly provides 

containment by reducing contaminant transport through soil by minimizing the percolation of 

water through soils. These containment options can be used alone or in combination to isolate 

contaminated soil andlor groundwater 

3.2.6 Treatment 

Groundwater treatment technologies include carbon adsorption, biological treatment, coagulation, 
precipitation, solids separation, stripping or destruction of volatiles by ultraviolet radiation. Soil 

may be treated by multiple technologies such as ex-situ biological degradation, low temperature 
desorption, incineration, or chernicaVphysica1 processes such as soil washing, 

solidification or stabilization + 

thermal 

3.2.7 DischargeIDispsal 

Groundwater may be treated and discharged to the Federally owned treatment works 

(FOTW), treated and discharged to surface water, or reinjected into the aquifer. Excavated soil 

may be disposed of either offsite at a hazardous or nonhazardous waste landfill, used as site fill 

material, or isolated in an onsite containment unit. 

, 

t 

3.3 Preliminary Technology Screening 

Table 3- 1 No-Action Technology Screening Table 3-2 Soil Technology Screening, and 

Table 3-3 Groundwater Technology Screening present the treatment technologies applicable to 

I 

site contaminants These tables are consistent with technology-screening techniques presented in 

1 
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the NCP and USEPA guidance because they include containment, removal disposal, and treatment 

options + The screening criteria are implementability effectiveness and cost 

Implementabiliiy encompasses a technology ’s t echca i  and administrative feasibility Techrucal 

implementability rn is used to e h i n a t e  technology types and process options that are clearly 

Infomation from RI site characterization is used to screen out I A A  b 4 a 1  inettective or unworkable 

technologies and process options Administrative implementability emphasizes institutional aspects 

such as the ability to obtain necessary permits for offsite actions; the availability of treatment, 

storage and disposal services (including capacity); and the availability of necessary equipment and 

skilled workers to implement the technology 

Effectiveness screening is based on how effective each technology would be in protecting human 

health and the environment. Each technology should be evaluated with regard to i ts  effectiveness 

in providing protection and reducing contaminants’ toxicity, mobility, or volume. Both short- and 

long-term effectiveness should be evaluated; short-term refers to construction and implementation; 

long-term refers to the period after the remedial action is complete. 

Costs play a limited role in the screening process. Relative capital and operation and maintenance 

(O&M) costs are used rather than detailed estimates. At this stage in the process, the cost analysis 

is based on engineering judgment, and each process i s  evaluated on whether costs are high, low, 

or medium relative to other process options. 
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Sectiun 3 - Identrficafjan and Screening of Technologies 

I. 

3.4 Technology Screening Results 

Implementability, effectiveness, and cost were used to screen the technologies and to draw the 

following conclusions The following technologies were all screened from further consideration: 

e 

Soil Technologies 

Low-permeability surface cap is not an implementable technology at Site 24 due to its 

future use as a cemetery, which requires subsurface excavation. The current pavement at 

Site 8 is not effective at preventing leaching of cadmium to groundwater and further 

capping Therefore, this technology is would likely be ineffective. considered 
r L inappropriate + 

In-situ Vitrification’s implementability is questionable due to shallow groundwater and 

would likely require dewatering of the area, This technology would effectively destroy all 

organic contaminants and leave a clean solid mass at Site 24, where subsurface excavation 

would be impractical and would limit its future use as a cemeterym Use of  this technology 

fur cadmium in subsurface is nut the best demonstrated available technology (BDAT) and 

theretore 1s considered inappropriate 

In-situ Solidificationlstabilization at Site 24 i s  not appropriate because it would limit its 

Potentially buried objects at Site 8 may render th is  technology 

. 

use as a cemetery. 

impractical 

In-situ Thermal Extraction would not remove arsenic from soils. Presence of shallow 

groundwater at OU 13 makes this technology ineffective without either dewatering or 

treating large volumes of water vapor. Therefore this technology is considered 
1 1 inappropriate 

4 
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Soil Washing 1s not cost effective for soil volumes less than 10,oOO CY, and therefore i s  

not considered 

Landfarming is not applicable to inorganics or dieldrin (without anaerobic conditions) and 

the areas are too small to be cost effective. 

Thermal Desorption is effective at removing SVOCs and pesticides, but would leave 

inorganics in soil that present risk and is therefore not considered. In addition, small 

volumes and high energy requirements make t h i s  technology uneconomical 

SoIidification/Stab~l~~ti~~ is not applicable to Site 24 due to its future use as a cemetery. 

This is appropriate for subsurface cadmium contamination in site 8; however, residual 

waste may impact implementability and therefore is considered inappropriate 

Groundwater Technologies 

Air Sparging is not considered appropriate because a significant mass of VOCs is not 

present. 

A Vertical Barrier is a high capital cost item that would contain the contaminant plume 

and not reduce volume or toxicity; therefore this technology is considered inappropriate 

Treatment Walls were not considered appropriate due to the lack of information on 

specific site contaminants such as cadmium The best demonstrated available technology 

for cadmium in groundwater i s  considered chemical precrpitation. 

3-2 I 
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Natural Attenuation is not considered as a forma remedy because the Processes 
& 1 are likely not destructive (Le. sorption attenuating contaminants or aisperslon are luely 

domlnant mechamsms as opposed to reductive dechiorination) However, the aquifer's 

capacity to attenuation site COCs will be considered in all alternatives. I 

Geochemical Fixation is not effective at treating OU13 groundwater contaminants + 

Cosolvent/surfactants have not been PrOven to effectivelv mobilize or immobilize site 
+ -  + specilic contaminants e 

Electrokinetic Remediation's implementability i s  questionable due to high salinity, 

potential for sea shells and potentially buried metallic objects 

Groundwater Extraction i s  considered only if a ex-situ groundwater disposal or treatment 

method is considered applicable. 

Air stripping is not considered appropriate because a significant mass of VOCs is not 
I present + 

Bioreactors are not appropriate for use with inorganic contaminants 

Carbon adsorption is not considered appropriate because a significant mass of  VOCs is 

not present 

Disposal to the FOTW is not considered appropriate because i t would not treat the 
I 

I r + r  . I+ r contaminant only dilute I t  prior to discharge 
c 

, . .. . .' t 



Focused Feasibility Study 
NAS Pernucola OW 13 

Secfiun 3 - Identficatian and Screening of Techndogies 

Coagulation/precipitation is an appropriate technology for removal of dissolved 
inorganics from extracted groundwater. Ths technology would not be cost effective on 

a mass removal basis 

Technologies retained for further consideration are: 

Soil Technologies 

No- Action: 
Ins tit utiuna1 Cont rok : 

Off-site Disposal: 

Groundwater Technologies 
No- Action: 

Institutional Controls: 

No- Action 
Institutional controls 

LxcavatlOn with disposal to an appropriate landlill 

No- Ac tion 

Institutional controls Institutional controls with monitoring. 

The NCP requires evaluation of a no-action alternative as a basis for comparison to other remedial 
alternatives. Because no-action may result in contaminants remaining onsite, CERCLA, as 

amended, requires a review and evaluation of site conditions every 5 years. The no-action 
alternative will be carried through and analyzed throughout the FFS process. 



Focused Feasibility Stue 
NAS Pensaco/a ow 13 
Section 3 - ldentrjication and Screening of Technologies 
Revision: I 
Mw3, 2000 

This page intentionally left blank. 

3-24 

I 

4 

A 

4 

A 



Focused Feasibility Sru& 
NAS Pensocola OU 13 

Section 4 - Dme!upment and Screening of Alternatives 
Revision: 1 

4.0 DEVELOPMENT AND SCREENING OF ALTERNATIVES 

Following identification and screening of technologies general response actions and process 

options are combined to form alternatives that address the entire site. In assembling alternatives, 

the NCP goal of evaluating a range of alternatives was considered, but due to small quantities, 

limited extent of contamination, and relatively low risk, the alternative array has been limited. 

In keeping with this goal and constraint, the alternatives vary in level of effort from no-action to 

institutional controls monitoring and removal actions + No remedial technologies were evaluated 

for groundwater due to the reiativeiy low concentration of cmtamination, lack of potential current 

and future receptors, and the long remedial time frame and costs associated with treatment of 

inorganics at low concentrations. Alternatives respond to groundwater and soil remedial needs 

separately to facilitate development and evaluation. Groundwater and soil alternatives are not 

interdependent. Alternatives are screened based on overall site implementability effectiveness, 

and cost. 

4.1 Development of Alternatives 

The following alternatives have been retained from the preliminary screening and evaluated further 
I a +  L 

in this section: 

Soil 

Alternative S 1 No-Action 

Alternative S2 Institutional Controls 

Alternative S3 Excavation with Offsite Disposal 

Ground water 
Alternative GI  No-Action 
Alternative G2 Institutional Controls 

L 

Alternative G3 Institutional Controls with Monitoring 
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4.2 Soil Remedial Alternative Screening 

The following alternatives were developed for remedial action related to soil 

4.2J Alternative Sl:  No-Action 

Under this alternative, no remediation of contaminated soil will be conducted to reduce volume, 

mobility, or toxicity of surface soil, and no controls will be initiated to restrict future use or 

r 

exposure tu contaminated media. Soil with the potential to leach to groundwater would be left 

onsite, but the RI Addendum indicates there is no threat to downgradient receptors, as 

groundwater COCs attenuate to below RGs before reaching the property boundary. 

Since this scenario does not provide any controls to restrict future land use, the worst case scenario 

(residential use) must be evaluated; however, it is important to note that CERCLA, as amended, 

requires reevaluation ut site contamination every 3 years + 
4 

4.2.1J Implementability 
I 

The NCP requires any alternative, which leaves contamination onsite, to be reevaluated every 

5 years to ensure adequacy of the alternative. Therefore, the No-Action alternative would require 

the Navy to establish a)  program for these reevaluations 

4,2.1.2 Effectiveness 

If no controls are instituted at OU 13, potential for exposure of future residents exists at levels 

greater than FDEP’s preference of 1x10 -6 . However, all risks are below the residential RGO 

(ILCR of 1x10- 5 )  except for two locations: 24S10 at 2 . 5 ~ 1 0 ~ ~ ~  and 08S03 at 2.0~10 m5 + Risk posed 

by surface soil contamination at OU 13 is within the lower end of USEPA’s acceptable risk 
-6 4 window of 1x10 to 1x10 particularly given the fact that residential use of OW 13 is unllkely. 



Section 4 - Development and Screening of Alternatives 

Subsurface soil contamination in two general areas poses risk to the unconfined surficial aquifer 

through contaminant leaching. One general area in Site 24 adjacent to Tower Road, delineated 

by 24S01 245 lo9 and 24s 12 (about 0.24 to 0.37 acres in size), had subsurface soil detections for 

dieldrin above its SSL of 1 ppb. Only one point, 24S10, in this area exceeded the FCGL of 

20 ppb; its estimated areal extent is 0.11 acres. Dieldrin was detected in groundwater beneath this 

genera1 area above i t s  MCL. Downgradient wells did not show dieldrin detections above the 

MCL, because the area available to contribute to groundwater contaminatiun is relatively small 

(less than 0.5 acres) I 

Cadmium contamination was detected at another area, delineated by 08S01, exceeding its SSL of 
1 6 ppm. The estimated contaminated area around 08S01 i s  0.33 acres. This contaminant was also 

detected above MCLs in groundwater across the site. The entire area around 08SOl is either 

paved or lies underneath Building 3561 which minimizes the amount of surface water available 

to percolate through the subsurface and carry contaminants to the aquifer. Under a residential 

scenario the pavement would likely be removed, allowing more surface water infiltration which 

could carry more contaminants to the aquifer. Currently, it is assumed that most contamination 

1s being washed from the vadose zone during seasonal groundwater table fluctuations 

(approximately 2 ft). The no-action alternative would not prevent this process from continuing 

and under a residential scenario the leaching of cadmium (due to increased surface water 

infiltration) could worsen+ 

Under current conditions, however, any contributions from soil to groundwater are minimal, and 

attenuation mechanisms within the aquifer appear to be sufficient, as the lateral extent of 

groundwater contamination i s  limited and does not go offsite. 

I Note that this is a singie-point exceedance. Impacted volumes are estimated based on the author’s 
judgement and should be confirmed prior to implementing this alternative. 
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The NCP requires any alternative, which leaves contamination onsite, to be reevaluated every 

5 years, For soil contamination at OU 13, reevaluation would likely consist of a adequacy of 

controls review. An adequacy of controls review would evaluate the current use of the property 

and ensure that pavements, site use, and future planning, do not change drastically from the 

assumptions stated in this report. If a drastic change such as removal of all paved surfaces or 

future plans for residential use of the site was indicated during the reevaluation, additional 

measures would likely be required. 

4.2,1m3 Cost 

The only cost to the No-Action alternative is the 5 year evaluation cost. The 1998 cost for this 

review is estimated at $1o,ooO. The present worth o f  reevaluation every 5 years for 30 years is 

approximately $24,400. 4 

4.2,2 Alternative S2: Institutional Controls 

Under this alternative, no remedial actions would be taken to reduce, treat, or decrease the 

mobility or toxicity of onsite contamination. Institutional controls, such as a land use controis 

agreements (LUCA), would be implemented to limit access and property use to 

industriakommercial, +thereby limiting unacceptable excess exposure to contamination. The 

LUCA would also limit ingestion of groundwater onsite, due to the potential for soil-to- 

groundwater impacts. Natural attenuation mechanisms within the aquifer appear to be sufficient, 

preventing offsite impacts due to leaching 

4 

This alternative does not require any changes to existing activities, since current activities at 

OU 13 (including the PWC and cemetery) are industrial/cummercial. However, controls would 

be required to minimize exposures that could include maintenance of the pavement and notifying 

the Base Environmental office for proper instruction before invasive activities. 

3 -4 
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4.2.2.1 Implementability 

Implementation of t h i s  alternative does not require any innovative technologies or construction 

activities + This alternative 

i t s  use industrial/commercial+ 

against excavation& If the 

deed restriction would be 

experience to develop and 

would require the Navy to control site access to the property and keep 

Site access can be controlled through the LUCA and/or warnings 

property was no longer under direct Navy control, development of a 

necessary. The Navy has base planners and attorneys on staff with 

implement proper institutional controls for OU 13 The possibility of 

transferring OU 13 to civilian control is highly unllkely in the near future; therefore, proper 

controls can be implemented through planning + 

The NCP requires any alternative, which leaves contamination onsite, to be reevaluated every 

5 years to ensure adequacy of  the alternative. Therefore, the No-Action alternative would require 

a monitoring program be established by the Navy to provide for this reevaluationb 

4+2+2.2 Effectiveness 

Implementation of institutional controls at OU 13 would limit unacceptable excess exposure to 

surface soil contamination, thereby lowering excess risk posed by COCs I This alternative still 

poses risk to site workers above the ~ x J O - ~  threshold; however, calculated risks are below the 
-6 1xlO-' threshold. This exceeds FDEP's preference of preventing risk above the 1x10 threshold. 

This alternative provides no more protection to site workers than current conditions; however, it 

does eliminate the future resident exposure pathway by excluding this property from being used 

as residential property 1r this property IS to remain as an industrialIcommerciai area, site 

exposures would be limited to below 1 x IO+' assuming industrial exposures Llkely exposures will 

be less than the worst-case presented in the risk assessment due to the presence of  pavement at 

Site 8? which eliminates the exposure pathway. This alternative is protective o f  human health 
4 based on the NCP's allowable risk range of IxlO+'to 1x10 
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Subsurface soil with the potential to leach to groundwater would remain in place under this 
I 

alternative. The LUCA would prevent groundwater use, and thus protect current and future site 
I 

workers from consumption of groundwater e RI addendum data indicate that contaminants are 
attenuated via natural mechanisms and do not exceed RGs at the property boundary. 

4.2.2.3 
d 

The total present worth cost o f  the institutional controls alternative i s  estimated at $74,400. The 

Navy assumes implementation of institutional controls will cost approximately $50,000. This cost A 

assumes completion of the documentation necessary to hplement institutional controls In addition 

to 

30 

the institutional controls, a 5 year reevaluation of site conditions would be required for 
years. The estimated 1998 cost of this evaluation is $lO,OOO+ The present worth for 

reevaluation for 30 years at a 6% discount rate is approximately $24,400. 

4.2.3 Alternative S3: Excavation of Hot Spots with Offsite Disposal 

This alternative considers removing soil under four different cleanup scenarios: 

4.2.3.1 

S3(a) residential criteria 

S3(b) industrial criteria 

S3(c) residential and leachability criteria 

S3(d) industrial and leachability criteria 

, 

Excavation to Residential Standards, Alternative S3(a) 

Under the residential alternative, soil presenting risks greater than 1x10w6 to a future resident 

would be excavated and disposed in an appropriate landfill. The estimated volume of surface soil 

4-6 
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to be removed under this residential alternative is 3,060 CY (see Section 2 .2  for details), including 

2,000 CY from Site 8 and 1,060 CY from Site 24. 

Implementability of S3(a) 

This alternative requires the Navy to hire a contractor to perform soil removal activities. Many 

contractors with 40 CFR 1910.120 training are available to perform these services. 

Effectiveness of S3(a) 

This alternative would be effective at preventing future residents or site workers from exposure 
-6 to unacceptable risks, based on FDEP’s preference of  limiting exposure to less than 1x10 

Subsurface dieldrin contamination in Site 24 may be leaching to the surficial aquifer; however, 

dieldrin was not detected above the MCL in 24GS07, the downgradient well only 70 feet away. 

There is not likely a significant mass of dieldrin available to develop an MCL exceedance away 

from its source area, indicating that natural processes (Lem dilution, sorption, dispersion) are 

attenuating the concentration leached tu the aquifer. 

This removal action would not remove subsurface contamination that could pose risk to the 

surficial aquifer, The surficial aquifer at OU 13 and NAS Pensacola, in general, is not used for 

potable water, given the poor ambient water quality and proximity of better water supplies just 

north of the base. NAS Pensacoka derives most of its water from Cony Station, approximately 

3 miles north, and has one well that supplements this supply. NAS Pensawla’s supplemental well 

is upgradient from OU 13, set in the main producing zone (beneath the low permeability zone that 

separates the surficial and main producing aquifers), NAS Pensacoia’s water supply i s  not at risk 

from soil contamination at OU 13. Alternatives to address potential risks from OU 13 

groundwater are evaluated in Section 4.3 
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The residential alternative is more protective than either the no-action alternative or the 

institutional controls alternative, By removing soil from 0 to 2 f t  bls that presents residential risk 

greater than 1x10 -6 risk to future residents i s  eliminated as long as significant subsurface 

disturbance does not occur around 08S03 where subsurface soil would present residential risks 
-6 greater than 1x10 based on current RGs. 

Removal areas that are collocated with subsurface contamination at 24301, 24S1OP and 24S12 

would remove potential sources of contaminants by removing the top 2 feet of the most I 

contaminated soil However, this alternative would not address subsurface contamination at 

08SOl where cadmium was detected in subsurface soil and groundwater above PRGs, and could 

still pose a risk to the surficial aquifer. Based on FDEP’s preference of preventing risks greater 
-6 than 1x10 this alternative i s  adequate for the industrial scenario. Risk posed by groundwater 

wi l l  be addressed in the groundwater alternatives development. 

Cost for S3(a) 

The cost of implementing Alternative S3 (a) is estimated at $570,700 for removal to residential 

RGs. Itemized costs for Alternative S3(a) are presented in Table 4-1 It i s  assumed that soil will 

be disposed to a Subtitle D landfill as a special waste. 

Table 4-1 
Itemized Costs for Alternative S3(a) 

Excavation with Offsite Disposal, Residential Standards 

Action Quantity Cost perunif Total Cast 

REMOVAL COSTS 
J. - - 

Excavation 3060 CY !BO/CY $61,200 
Confirmation Sampling 20 samples (plus 3 QA,QC samples) $675/ertch $15,500 

BacMi I I 3060 CY $45,900 

$20,300 

$16,100 

Pavement Repair 2.904 square yards (SY) 

Transportation (Perdido Landfill) 30 153 trucks (assuming 20 CY trucks) $1 05 h a d  
miles 

3-8 
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Table 4-1 
Itemized Costs for Alternative S3(a) 

Excavation with Offsite Disposal, Residential Standards 

Action Quantity Cost Per Unit Total Cost 

Soil Disposal 4600 tons (assume IS tonslCY) 

Remedial Action Contractor 

Engineer inglOversight 

Contingency /M isce I laneous 

LS 

LS 

$361 tun 

Subtotal 

Ls 

20% cost 

25% cost 

Subtotal 

Total 

$165,600 

$324,600 

$8 1,200 

$570,700 

4.2,3.2 Excavation to Industrial Standards, Alternative S3(b) 
Under the industrial alternative removal of surface soil presenting risk greater than 1 x 10 -6 to 

future site workers is evaluated, The estimated volume of surface soil to be removed under this 

industrial alternative i s  664 CY (see Section 2.2 for details), all from Site 24. Site 8 surface soil 

i s  beneath pavement in an industrial scenario, which prevents exposure and eliminates risk. In 

addition to removal of soil under this alternative, a LUCA would be required to ensure industrial 

land use and the pavement at Site 8 remains in place or precautions are taken by the owner to 

ensure worker protection. 

Implementability 

This alternative requires the Navy to hire a contractor tu perform soil removal activities. Many 

contractors with 40 CFR 1910.120 training are available to perform these services. 

In addition to removal activities, the industrial alternative would require that a LUCA be 

developed to ensure precautions are taken to protect site workers. 'The Navy has attorneys on staff 

who can complete this documentation. 

4-9 
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I 

The NCP requires any alternative, which leaves contamination onsite, to be reevaluated every 

5 years to ensure adequacy of the alternative. Therefore, the No-Action alternative would require 

a monitoring program be established by the Navy to provide for this reevaluation. 

Effectiveness of 3S(b) 

This alternative would be effective at preventing future residents or site workers horn exposure 

to unacceptable risks, based on FDEP’s preference of limiting exposure to less than 1x10 -6 

I 

Subsurface dieldrin contamination in Site 24 may be leaching to the surficial aquifer; however, 

dieldrin was not detected above the MCL in 24GS07, the downgradient well only 70 feet away. 

‘There i s  not llkely a significant mass of dieldrin available to develop an MCL exceedance away 

from its source area, indicating that natural processes (i .e + dilution, sorption, dispersion) are 

attenuating the concentration leached to the aquifer 

This removal action would not remove subsurface contamination that could pose risk to the 

surficial aquifer. The surficial aquifer at OU 13 and NAS Pensacola, in general, is not used for 

potable water, given the poor ambient water quality and proximity of better water supplies just 

north of the base. NAS Pensacola derives most of its water from Cory Station, approximately 

3 miles north, and has one well that supplements this supply. NAS Pensacola’s supplemental well 

is upgradient from OU 13, set in the main producing zone (beneath the low permeability zone that 

separates the surficial and main producing aquifers). NAS Pensacola’s water supply is not at risk 

from soil contamination at OU 13. Alternatives to address potential risks from OU 13 
I 

groundwater are evaluated in Section 4 3 

The industrial alternative is more protective than either no-action or the institutional controls 
-6 alternative. By removing soil from 0 to 2 ft bls that present industrial risk greater than 1x10 and 

4-10 
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implementation of a LUCA to ensure land use and worker protection, no risks greater than 1x10 -6 

would be present at OU 13 Based on FDEP’s preference of preventing risks greater than 1 x10 -6 

this alternative is adequate for the industrial scenario 

Removal areas that are collocated with subsurface contamination at 24S01, 24S10, and 24S12 

would remove potential sources of contaminants by removing the top 2 feet of the most 

contaminated soil I However, this alternative would not address subsurface contamination at 

O ~ S U ,  where cadmium was detected in subsurface soil an6 groundwater above PRGs, and could 

still pose a risk to the surficial aquifer. Based on FDEP’s preference of preventing risks greater 
-6 than 1x10 this alternative is adequate for the industrial scenario. Risk posed by groundwater 

will be addressed in the groundwater alternatives development I 

Cost for S3(b) 

Alternative S3(b)’s cost is estimated at $277,200 for removal to industrial RGs, including 

$202,800 for removal, $sO,OOO for institutional controls, and a present worth of  $24,400 for 

5 year reevaluation for 30 years. Itemized costs for Alternative S3(b) are presented in Table 4-2. 

Table 4-2 
Itemized Costs for Alternative S3(b) 

Excavation with Offsite Disposalq Residential Standards 

Action Quanti tv u Cost per Unit Total Cost 

664 CY $20/CY $13,300 Excavation 
I O  samples (plus 2 QA/QC samples) $8, loo Conh rmat ion S amp! mg 

Backfill $WCY 664 CY $lO,ooO 
Transportation ( Perdido Landfill) 34 trucks (assuming 20 CY trucks) $10S/load $3,600 
30 miles 

$36/ton $35,900 
$709,000 

$~oo,ooo 

Soil Disposal 996 tons (assume 1,5 tonsICY) 

Subtotal 

Remedial Action Contractor Ls Ls 
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Table 4-2 
Itemized Costs for Alternative S3(b) 

Excavation with Offsite Disposal, Residential Standards 

Action Quantity Cost per Unit Totai Cost 

Engineering/Over sight LS 20% cost $14,200 

Ls 25% cost $17,700 
Sub t ot a1 $131,900 

Total $202,800 

INSTITUTIONAL CONTROLS 

Ls Ls lrnplementation 

5 YEAR REEVALUATION 

1998 cost of one evaluation LS 
Present worth of one evaluation every 5 years for 30 years at: a 6% discount rate $24,400 

TOTAL COST OF ALTERNATIVE S3(b) $277,200 

4.2.3,3 Excavation to Residential Standards with Subsurface Soil Removal, S3(c) 

Under this alternative, all soil exceeding the residential cleanup standards and subsurface soil 

volumes containing concentrations of dieldrin and cadmium above leachability-based SSLs would 

be excavated and disposed of in an appropriate landfill. The estimated volume of subsurface soil 
fl 

to be removed, in addition to surface soil volumes described in Alternative S3(a), is 2,900 cubic 

yards (CY) at Site 24 and 3,700 CY at Site 8. 

Site 8 

The estimated impacted volume at Site 8 i s  3,700 CY - This volume represents a residual mass of  

chromium of  approximately 70 lbs. The impacted area is approximately 0.33 acre. It should be 
t - noted that the generic SSL used onsite, 6 ppm, represents concentrations over a O+5-acre site that fl 

may pose a threat to groundwater. The limited areal extent of  cadmium at Site 8 indicates that a 

higher SSL should be acceptable, with minimal impacts to groundwater. 
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However, assuming that an SSL of 6 ppm is used as the remedial goal, the depth of excavation at 

Site 8, in the general vicinity of 08S01, would be 9 feet. Due to the loose, granular soil, it would 

be necessary to cut back side slopes of the excavation at a 3: 1 slope (approximately the angle of 

repose for sand), or to use shoring (sheet piling, etc.). It is assumed that excavation adjacent to 

Building 356 1 Is  foundation would require shoring and structural support. Assuming the remaining 

three sides are sloped, the total volume of soil generated from the excavation is estimated to be 

3 7 700 in-place cubic yards, plus an additional 1,500 CY from the cut-back slopes, for a total 

volume of 5 7 200 CY. It is unclear whether the additional volume required for slope stability 

would need to be disposed of as special waste, or if it could be used as backfill material. 

Following excavation, backfill material would be emplaced in the excavation in lifts, and 

compacted to a specified density9 so as to ensure the integrity of Building 3561's foundation. 

Improper excavation, backfill, or compaction could result in subsidence and damage to operations 

at this activitv. 

At Site 8, during remedial design, additional extent sampling is recommended to determine the 

mass of cadmium actually present within the soil before initiating the remedial action. 

Site 24 
I 

The estimated impacted volume at Site 24 is 2,900 CY. The impacted areas, defined by borings 

24SOt, 24S10, and 24s12, represent a total of 0.48 acres. Of these locations, 24SOl and 24SlZ 

only slightly exceed the dieldrin SSL of I ppb. 

Assuming that an SSL of 1 ppb is used as the remedial goal, the depth of excavation at Site 24 

would be 7 feet. Due to the loose, granular soil, it would be necessary to cut back side slopes of 

the excavation at a 3: f slope (approximately the angle of repose for sand), or to use shoring (sheet 

4- I3 
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piling, e t ~ .  Assuming all sides of the excavation are +I 1 A + 

sloped, the total volume of soil generated 

from excavation 1s the estimated to be 2,900 m-piace cubic vards, plus an additional 1,900 + 1 

CY d 

It from the cut-back slopes, for a total volume I of 4,80Q CY. i s  unclear whether the additional 

volume required for slope stability would need to be disposed of as a special waste, or it it could I 

be used as backfill material. It is expected that the excavation would encroach upon the unpaved 
road leading from John H. Tower Road into the cemetery. 

Following excavation, backfill material would be emplaced in the excavation in lifts, and 

compacted to a specified density. Improper excavation, backfill, or compaction could result in 

subsidence and thus impact use of the access road into the cemetery. 
I 

Implementability of S3(c) 

This alternative requires the Navy to hire a contractor to perform soil removal activities. Many 

contractors with 40 CFR 1910.120 training are available to perform these services. Pavement to 

be removed under th is  alternative for subsurface soil excavation i s  located to the west of 

Building 3561 

Effectiveness of S3(c) 

S3(c) may provide additional protectiveness in an unrestricted use scenario. In removing impacted 

subsurface soil to the water table, this alternative would be effective at eliminating future risk to 

groundwater due to the leaching of  dieidrin and cadmium. It should be noted that at Site 8, 

cadmium was not quantified above SSLs through the entire soil column; exceedances were limited 

tu the 4- to 9-foot interval below a paved lot. Actual leaching tu groundwater may be limited due 

to the asphaltlconcrete surface. At Site 24, dieldrin exceeding the SSL was even more sporadic 

within the soil column, and was detected in isolated intervals at three separate locations: 

4-14 
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in 24S01, in the 3- to 5-foot interval; 

in 24S10, at ground surface and in the 5-  to 7-foot interval; and 

in 24S12, in the 4- to &foot interval. 

Intervening sample intervals were below the SSL. These data indicate that the residual mass 
present and available to leach to groundwater is small, and may present less risk than the SSL 

guidance assumes. 

Groundwater data from the RI and supplemental sampling events indicate that subsurface 

contamination at Sites 8 and 24 do not pose a threat to downgradient (offsite) groundwater. It 

should be noted that groundwater monitoring wells which exhibited cadmium and dieldrin 

contamination collocated with soil borings with SSL exceedances have not been resampled since 

the RI. Therefore, the effectiveness of  removing subsurface soil exceeding SSLs may be 

comparable to natural attenuation mechanisms 

Cost of S3(C) 

The cost of implementing S3(c), excavation to residential standards and subsurface soil removal, 

is estimated at $1,994,ooO. Itemized costs for Alternative S3(c) are presented in Table 4-3. It is 

assumed that soil will disposed of in a Subtitle D landfill as a special waste. Costs assume that 

all soil removed for slope stability must be disposed of as special waste and cannot be reused as 

1 

backfill material. 

4-15 



I 

Section 4 - Development and Screening of Alternatives 
Revision: I 

9 Table 4-3 
Itemized Costs for Alternative S3(c) 

Excavation with Offsite Disposal, Residential Standards + Subsurface Soil 

Action Quantity Cost Per Unit Total Cost 

- +  . . .  

. .  

;8,aw).Cy . .  . .  c 

i 

S hor ingls t ruc tur a1 cont ro Is 120 LF LS 
C on firmat ion Sampling 40 samples (plus 3 QA/QC samples) $675leach $27,000 

. . .  
: 

Transport at ion (Per dido 585 trucks (assurnmg 20 CY trucks) $105lload $61,400 
Landfill) 

-r .z ... <' - ' 

Soil DisposaI 

SubtotaI $1,306,000 
. . . . .  ... .. . .  -. Y . . .  . . . . .  . .  . . .  

rn U t n I 1 LS 20 %cost bngineering Uversight . 

$261 ,ooO 

Subtotal 
C .  2. . .: i w  -e.. 

c . . <  . . . _  
I. 

. . . .  

.- +P A -  

\ - -  

Tutal . . . . . .  . .  
_ .  . "  . . I . .  

. . . .  . .  
. >  .r . a 

. . . . . . . .  . 
. .  

. _ .  . . -  

Notes: 9 
Costs for 53 (a) and (b) need to be cpnsidered in addition 10 those shown for S3 (c) 
volumes include an additional 15 % volume to account for soil expansion following excavation. 
Analysis includes inorganics and pesticides 

I 
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4.2.3.4 Excavation tu Industrial Standards with Subsurface Soil Removal, S3(d) 

Under th is  alternative, all soil exceeding the industrial cleanup standards subsurface soil volumes 

containing concentratlorn of  dieldrin and cadmium 

excavated and disposed of in an appropriate landfill. 

above leachability-based SSLs would be 

The estimated volume of  subsurface soil to 

be removed is 2,900 cubic yards (CY) at Site 24 and 3,700 CY at Site 8 (see details in Section 2 ) .  

Site 8 

' I 'he estimated impacted volume at Site 8 is 3,700 CY This volume represents a residual mass of 

chromium of approximately 70 lbs. The impacted area is approximately 0.33 acre. It should be 

noted that the generic SSL used onsite, 6 ppm, represents concentrations over a OS-acre site that 

may pose a threat to groundwater. The limited areal extent of cadmium at Site 8 indicates that a 

higher SSL should be acceptable, with minimal impacts to groundwater. 

However, assuming that an SSL of 6 ppm is used as the remedial goal, the depth of excavation at 

Site 8, in the general vicinity of  08SO1 would be 9 feet. Due tu the loose, granular soil, i t  would 

be necessary to cut back side slopes of the excavation at a 3: 1 slope (approximately the angle of 

repose for sand), or to use shoring (sheet piling, etc.). It is assumed that excavation adjacent to 

Building 356 1 ' s  foundat.ion would require shoring and structural support. Assuming the remaining 

three sides are sloped, the total volume of soil generated from the excavation is estimated to be 

3,700 in-place cubic yards, plus an additional 1,500 CY from the cut-back slopes, for a total 

volume of 5,200 CY. It is unclear whether the additional volume required fur slope stability 

would need to be disposed of as special waste. or if it could be used as backfill material, 

Following excavation, backfill material would be emplaced in the excavation in lifts, and 

c 

compacted to a specified density, so as 10 ensure the integrity L+ of Building 3561's foundation. 
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Improper excavation, backfill, or compaction could result in subsidence and damage to operations 

at this activity. 

At Site 8, prior to any remedial actions, additional extent sampling is recommended to determine 
9 

the mass of cadmium actually present within the soil. 

Site 24 

The estimated impacted volume at Site 24 is 2,900 CY. The impacted areas, defined by borings 

24301 24S10, and 24S12, represent a total of 0.48 acres. Of these locations, 24S01 and 24S12 

only slightly exceed the dieldrin SSL of  1 ppb. 

Assuming that an SSL of 1 ppb i s  used as the remedial goal, the depth of excavation at Site 24 

would be 7 feet. Due to the loose, granular soil, it would be necessary to cut back side slopes of 

the excavation at a 3: 1 slope (approximately the angle of repose for sand), or to use shoring (sheet 

piling, e t c  Assuming all sides o f  the excavation are sloped, the total volume of soil generated 

from the excavation is estimated to be 2,900 in-place cubic yards, plus an additional 1,900 CY 

from the cut-back slopes, for a total volume of 4,800 CY It is unclear whether the additional 

volume required for slope stability would need to be disposed of as special waste, or if it could 

be used as backfill material. It is expected that the excavation would encroach upon the unpaved 

road leading from John Hm Tower Road into the cemetery. 

Following excavation, backfill material would be emplaced in the excavation in lifts, and 

compacted to a specified density Improper excavation, backfill, or compaction could result in 

9 

r 

subsidence and thus impact use of the access road into the cemetery. 

4-18 

r 



Focused Feasibiiitv d Stu+ 

Implementability of S3(d) 

This alternative requires the Navy to hire a contractor to perform soil removal activities. Many 

contractors with 40 CFR 1910.120 training are available to perform these services. It should be 

noted that under S3 (b), an area of pavement on Site 8 immediately east of Building 3561 i s  

required to be maintained; the subsurface soil alternative will not compromise this pavement. 

Pavement to be removed under (c) i s  located to the west of Building 3561 + Additional factors 

regarding the implementability of both (a) and (b) are provided in Section 4.2.3.1 (development 

of a LUCA, and a reevaluation program as required under the NCP). 

Effectiveness of S3(d) 

S3(d) is not expected to provide additional protectiveness in an industrial land-use scenario, as 

land-use controls will be in place to prevent exposure to contaminants leached from soil to 

groundwater (if any). In removing impacted subsurface soil to the water table, t h i s  alternative 

would eliminate future risk to groundwater due to the leaching of dieldrin and cadmium. It should 

be noted that at Site cadmium was not quantified above SSLs through the entire soil column+ 9 

exceedances were limited to the 4- to 9-foot interval below a paved lot. Actuaf leaching to 

groundwater may be limited due to the asphalthncrete surface. At Site 24, dieldrin exceeding 

the SSL, was even moresporadic within the soil column,  and was detected in isolated intervals at 

thee separate locations: in 24SOI, in the 3- to 5-foot interval; in 24SlO7 at ground surface and in 
J 

the 5- to 7-foot interval; and in 24S12, in the 4- to 6-foot interval. Intervening sample intervals 

were below the SSL. These data indicate that the residual mass present and available to leach to 

groundwater is small, and may present less risk than the SSL guidance assumes. 

Groundwater data from the RI and supplemental sampling events indicate that subsurface 

contamination at Sites 8 and 24 do not pose a threat to downgradient (offsite) groundwater. It 

should be noted that groundwater monitoring L wells which exhibited cadmium and dieldrin 
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contamination collocated with soil borings with SSL exceedances have not been resampled since 

the RI. The effectiveness of removing subsurface soil exceeding SSLs may be comparable to 

natural attenuation mechanisms 4 

L 

Cost of S3(d) 
I 

The cost of implementing S3(d), excavation to residential standards and subsurface soil removal 9 

is estimated at $19578,000. Itemized costs for Alternative S3(c) are presented in Table 4-4. It is 

assumed that soil will disposed of in a Subtitle D landfill as a special waste. Costs assume that 

all soil removed for slope stability must be disposed of as special waste and cannot be reused as 

backfill material + 

Table 4-4 
Itemized Costs for Alternative S3(d) 

Excavation with Offsite Disposal, Industrial Standards + Subsurface Soil 

Action Ouant i t v Cost Per Unit Total Cost 
SAMPLING, EXCAVATION, AN?) DISPOSAL . 

~ ... ..... . _  ............... _ _  . . . . . . . .  . . - . . - - 

.r ..... + . .  

i ' 

'3 x . . .  

. .  ' . I . .  . . .  n . . _  
. ., .<.:<r 

- -  - 'I.. .<. .+ .' . , . .... Y . > . . .  ' -:.L . H. -, - ' . . .  . . .  , * .  . . . .  . _ . .  . ._  
. .  

. I ,  

. . .  . .  .> '  - : 
. .  

~~ ~~ 

' p :,:,:' ' 
. .  

. . . .  . '  > . .  
3. I . _ .  _.. 

. . _  . . ._ . .  . _  . . . .  , 3, I.. 

. .  ..@p-: ':.:.;..? .. . . . .  .- , ' .  . :, . .  . . .  
.r . _  -, .. - .  *,d. y . . . . .  .Y : 51 . u-.... .. . . . . .  

Lis . .  ..... 

Surface Soil Excavation 700 CY $2O/CY $14,000 

S hor ing /s t ruc tur al controls I20 LF LS $50,000 

BackfillKompaction 8,600 CY $20/CY $172,000 

SoiI Disposal 12,900 ions (assume 1.5 tonslCY) $36/ton 

Subtotal 
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Table 4-4 
Itemized Costs for Alternative S3(d) 

Excavation with Offsite Disposal, Industrial Standards + Subsurface Soil 

Action Quantity Cost Per Unit Total Cost 

PROGRAM COSTS 

Remedial Action Contractor ' -'LS '-' . .  . 

.. 
c .. . -1' 

LS 20 %cost 
$194,000 

Y I - r  Y . -  I . . . .  C > > . Y  . .  
'r .- I 

c I 

. - . .  .+ ., > . L -  C .  . .. 

INsTrrurI'l ONkL CONTROLS 

Imdementation 
5-YEAR REEVALUATION 

. .  

. .  
L .  

Present worth ot one evaluation c, every 5 years for 30 years $24,400 
# -  

Notes: 
Costs fur S3 (a) and (b) need to be considered in addition to those shown for S3 (c )  
Note, voiurnes include an additional 15 % volume to account for soil expansion following excavation. 
Analysis includes inorganics and pesticides + 

4.3 Groundwater Remedial Alternative Screening 

Alternative G l :  No-Action 

Under this alternative, no action is taken to treat or prevent exposure to contaminated groundwater 

at OU 13a 

4.3.1 1 Implementability 

The NCP requires any alternative which leaves contamination onsite to be reevaluated every 

5 years to ensure adequacy of  the alternative. Therefore, the No-Action alternative would require 

a monitoring program be established by the Navy to provide for this reevaluation. 
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4.3,1,2 Effectiveness 

This alternative will not prevent consumption of contaminated groundwater from OU 13 by future 

residents and industrial workers, However, the surficial aquifer at OU 13, and NAS Pensacola 

in general, is not a potable water supply due to its poor ambient water quality, and is not used as 

such given the proximity of better water supplies north of the base. NAS Pensacola derives most 

of its water from Corry Station, approximately 3 miles north, and has one well that supplements 

.' 
c 

4 

this supply. NAS Pensacola's supplemental well is upgradient from OU 13, set in the main 
producing zone (beneath the low permeability zone that separates the surficial and main producing 
aquifers). However, future residents could be at risk if they are not notified of the contaminated 

groundwater and use it as a drinking water supply. 

Disposal activities at Site 8 and pesticide mixing operations in Site 24 took place more than 

30 years ago, and all contamination in OU 13 groundwater i s  believed to be related to these ? 

activities. The RI identified the boundaries of the inorganic plume in groundwater on the northern 

end of the site (as shown in Figure 2-4), approximately 500 ft north of Building 3561. Given the 

high permeability of the aquifer and 30 years since disposal activities occurred and given cadmium 

is relatively mobile in groundwater (Evanko, 1997), it is reasonable to assume that if offsite 

migration of contamination above A M R s  was to occur, it would have llkely occurred by now. 

Eu Addendum data indicate that contaminant concentrations attenuate significant by the time 

groundwater reaches offsite wells Natural attenuation mechanisms (particularly dilution, 

dispersion, and sorption) are expected to be sufficient to attenuate current groundwater conditions 

cl 

I 

P 

and in any possible future soil-to-groundwater transfer. 

4 
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4,3,1.3 Cost 

The no-action alternative requires that reevaluation of  site be conducted every 5 years for a total 

of 30 years. It is assumed that groundwater sampling would be performed every 5 years during 

The estimated cost of one monitoring evmt is $40,700 as shown in Table 4-3. this evaluation. 

The present worth of this reevaluation sampling every 5 years for 30 years at a 6% discount rate 

i s  $99,400. 

Table 4-3 
Groundwater Monitoring Costs Per Event 

Unit Cost Total Quantity Action 

Sampling (field work and 2 people - 2 weeks $172/hr per $12,700 
crew or g a n n  t ion) 
L.S& $1 1,300 Travel 

$3,000 Pump rental generators PPE L.S. Miscellaneous Equipment Field 
Supplies, etc. 

17 Samples (plus 5 QA/QC)Pest & Metals $30Q/each 
$1SQ/each 

Laboratory Analysis 
$3,900 17 Samples (plus 9 QA/QC) VOCs 

$3,200 $79& 40 hrs I c 

Subtotal 

$99,400 Present Worth at 6% discount for 30 years 

Total Cost 

Notes: 
All costs are rounded. 
LS Lump sum 

4.3,2 Alternative G2: Institutional Controls 

Under this alternative, no remedial actions would be taken to reduce, treat, or decrease the 

mobility or toxicity of  on-site groundwater contamination. Institutional controls, such as a LWCA, 

would be implemented to restrict groundwater use thereby limiting unacceptable exposure to 
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contamination. This alternative does not require any changes to existing activities, since current 

activities at OU 13 (including a PWC and cemetery) do not use the surficial aquifer as a potable 

water source. 

4.3.2.1 Implementability 

Implementation of this alternative does not require any innovative technologies or construction 

activities. This alternative would require the Navy to restrict use of  water from the surficial 

aquifer at OU 13, which can be controlled through the LUCA or, if the property was no longer 

under direct control of the Navy, development of  a deed restriction. The Navy has base planners 
and attorneys on staff with experience to develop and implement proper institutional controls for 

OU 13 The possibility that OU 13 would not be under Navy control i s  highly unlikeIy in the near 
future; therefore proper controls can be implemented through planning 

The NCP requires any alternative, which leaves contamination onsite, to be reevaluated every 

d 

5 years to ensure adequacy of the alternative. Therefore, the No-Action alternative would require 

a monitoring program be established by the Navy to provide for this reevaluation. 

4.3.2.2 Effectiveness - 

This alternative would prevent future use of groundwater at OU 13, thereby eliminating the risk 

posed by it. This aquifer is not used by NAS Pensacola as a potable water source due to its poor 

ambient water quality, and limiting its use would not cause any significant cuncerns. 
I 

Disposal activities at Site 8 and pesticide mixing operations in Site 24 took place more than 

30 years ago, and all contamination in OU 13 groundwater is believed to be related to these 
I 

activities. The RI identified the boundaries of the inorganic plume in groundwater on the northern 

end of the site (as shown in Figure 2-4), approximately 500 ft north of Building 3561. Given the 4 

4 
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high permeability of the aquifer and 30 years since disposal activities occurred and given cadmium 

i s  relatively mobile in groundwater (Evanko, 19971, it is reasonable to assume that if offsite 

migration of contamination above ARARs was to occur, it would have likely occurred by now. 

Natural mechanisms within the aquifer appear to be sufficient to attenuate groundwater exceeding 

MCLs and any hture soil-to-groundwater transfers, as groundwater downgradient of the site does 

not exceed RGs The LUCA offers protectiveness onsite, where concentrations may exceed RGs I 

This alternative lacks any means of tracking the migration of contamination offsite Groundwater 

at OU 13 flows generally north toward Bayou Grande, which is 3,250 feet away and threats to 

receptors are minimal from OU 13 contamination, North-northwest of OU 13 is Site 1 the base’s 

old landfill. Groundwater in the general area surrounding Site 1 has been affected by disposal 

activities there. Groundwater from OU 13 may discharge to a wetland within the golf course, and 

then to Bayou Gtande. The closest wetland is approximately 800 feet northeast of the Site 24 

northern boundary (Taylor Road). The estimated travel time for OW 13 groundwater tu reach the 

wetland is 25 years, assuming a distance of l&OO f t  from the center of OU 13 to the wetland, and 

a groundwater velocity of 0,17 ft/day. Contaminant concentrations at the northern boundary are 

currenth below ARARs. Natural processes will h k d y  continue to reduce contaminant 

concentrations to below levels of concern through adsorption, diffusion, dispersion, etc; therefore 

threats to environmental receptors from discharge of OU 13 groundwater to the wetland are 

This alternative does not provide more protection to current site workers than do current 

conditions. However, it does provide a way to notify the future property owner, residential or 

c 

industrial that surficial groundwater is restricted due to contarnination frum past activities 
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4.3.2,3 Cost 

The Navy estimates the present worth of this alternative at $149,400, including $50,000 to 
I 

implement institutional controls and a present worth of reevaluation of $99,400. 

4,3.3 Alternative 6 3 :  Institutional Controls with Monitoring 
Under this alternative, no remedial actions would be taken to reduce, treat, or decrease the 

mobility or toxicity of onsite groundwater contamination. Institutional controls, such as a LUCA 9 

would be implemented tu restrict groundwater use thereby limiting unacceptable exposure to 

contamination. This alternative does not require any changes to existing activities, since current 

activities at OU 13 (including a PWC and cemetery) do not use the surficial aquifer for a potable 

water source. In addition, this alternative will implement a monitoring program to track the 

groundwater plume’s migration and ensure that concentrations of COCs as they leave the site are 
below acceptable levels * 

Implementation of this alternative does not require any innovative technologies or construction 

activities I Many contractors are available in Florida to perform groundwater monitoring activities 

This alternative would +require the Navy to restrict use of water from the surficial aquifer at 

OU 13 which can be controlled through the LUCA or, if the property was no longer under direct 

control of the Navy, development of a deed restriction. The Navy has base planners and attorneys 

on staff with experience to develop and implement proper institutional controls for OU 13. The 

possibility that OU 13 would not be under Navy control is highly unllkely in the near future; 
therefore, proper controls can be implemented through planning. 

I 

4.3m2J Implementability 

J 
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4.3 3.2 Effectiveness 

This alternative would prevent future use of groundwater at OU 139 thereby eliminating the risk 

posed by contaminated groundwater. This aquifer is not used by NAS Pensacola as a potable 

water source due to its poor ambient water quality, and limiting its use would not cause any 

signiticant concerns + 

This alternative would budget funds for groundwater monitoring activities to evaluate the plume’s 

migration and determine 11 contaminant migration poses a hazard to potential ottsite receptors 

Groundwater at OU 13 flows generaily north towards Bayou Grande, which is 3,250 feet away 

and threats to receptors due to OU 13 contamination are minimal, North-northwest of OU 13 is 

Site 1, the base’s old landfill, and groundwater in the general area surrounding Site 1 has been 

affected by disposal activities there. Groundwater from OU 13 may discharge to a wetland within 

the golf course, and then to Bayou Grande. The closest wetland is approxmately 800 feet 

northeast of the northernmost portion of  Site 24 and approximately 1,600 f t  from the center of the 

plume The estimated travel time for OU 13 groundwater to reach the wetland is 25 years, 

assuming a distance of 1,600 ft from the center OU 13 to the wetland, and a groundwater velocity 

of 0+17 ft/day, 

Data from the RI Addendum indicate that contaminant concentrations attenuate significantly by 

the time groundwater travels to the downgradient property boundary. It is expected that various 

physical mechanisms (dilution, sorption, dispersion, etc .) are ongoing and are sufficient to 

attenuate any future contributions posed by soil at or above the SSL, as discussed in earlier 

portions of this FFS. Therefore, discharge of groundwater from OU 13 to the wetland is 

considered unlikely I 
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Given the age of the site, offsite contaminant migration above MCLs is considered unlikely. 

Disposal act iv it ies 

ago. and 

at 

all 

Site 8 and pesticide mixing operations in Site 24 touk place more than 

30 years contamination in OU 13 groundwater is believed to be related to these 
1 1  

activities. The RI identilied the boundaries 01 the lnorgaruc plume rn groundwater on the northern 

end of the site (as shown in Figure 24) ,  approximately 500 ft north of Building 3561. Given the 

high permeability of  the aquifer and 30 years since disposal activities occurred and given I & 

cadmium 

is relatively mobile in groundwater (Evanko, 1997), it i s  reasonable to assume that if offsite 

migration of contamination above ARARs was to occur, it would have likely occurred by now. 

This alternative does not provide more protection to current site workers than do current 

conditions. However, it does provide a way to notify the future property owner, residential or 

industrial, that surficial groundwater use is restricted due to contamination from past activities 

In addition, this alternatives provides annual monitoring of the plume, which allows tracking and I 

evaluation to ensure offsite migration above ARARs does not occur unnoticed. If migration of the 

contaminant plume above acceptable levels leaves the site boundary, proper measures can be 

implemented to protect any potential exposed receptors 

4.3.3.3 Cost 

The Navy estimates this alternative’s present worth cost including monitoring is $610,200. This 

cost assumes $50,000 to complete the legal documentation for institutional controls and a 
d 

groundwater monitoring present worth cost of $56Oq2O0, assuming annual sampling for 30 years 

and discount rate of  6% Itemized costs for groundwater monitoring are presented in Table 4-4. 
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Table 4-4 
Groundwater Monitoring Costs 

Unit cost Total Quantity Action 

Sampling (field work and 2 people - 2 weeks $172/hr per $12,700 
c c crew 

L.S. 
organuation) 

Travel 

Pump rental generators PPE L.S. Miscellaneous Equipment Field 
Supplies etc 

$300/each $6,600 17 Samples (plus 5 QA/QC)Pest & Metals 
17 Sarnpies ( y l us  9 QQQil) VbLs 

Laburatory Analysis 
SISWeach 

.$79/hr $3,200 R e po r 1 i ng /eng inee r ing 40 hrs 

$40,700 Subtotal 

$560,200 Present Worth for annual samplmg at 6% discount for 30 years 

$560,200 Total Cost Monitoring 

Institutional Controls 

Alternative G3 Total Cost $610,200 

Notes: 
All costs are rounded. 
LS Lump sum 
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5.0 DETAILED ANALYSIS OF ALTERNATIVES 

In this section, the remedial alternatives discussed in Section 4 will be examined with respect to 

requirements stipulated in CERCLA as amended, the NCP, OSWER Directive No. 9355.9-19 

(Interim Guidance on Superfund Selection of Remet$* December 24, 1986), and factors described 
I 

in Interim Final Guidance fur Conducting Remedial Investigations and Feasibility Studies 

Under CERCLA. 

5.1 Evaluation Process 
The purpose of the detailed analysis of alternatives is to provide decision-makers with adequate 

. a  .. E a  1 d 1 I .1 n I information to select an appropriate site remedy During me detailed analysis, each alternative 
& d A c & 

is assessed against the evaluation criteria described in the OSWER Directive Number 9355.3-01 

and all other alternatives. Assessment results are arrayed to compare the alternatives and identify 
+ I  + A  m key tradeoffs among them. The results of the detailed analysis provide the basis for identrlying 

4 + 4 + 

a preferred alternative and preparing a proposed pian. -1-his approach 1s aesigned tu provide 
1 L decislon-makm with sunicient rmomation to adequately compare the alternatives, select an 

appropriate remedy for a site, and satisfy CERCLA requirements for selecting the remedial action. 

Nine evaluation criteria have been developed to address the CERCLA requirements and 

considerations and their additional technical and policy considerations, which have proven to be 

important for selecting among remedial alternatives The evaluation criteria with the associated 

statutory considerations are 1 

Threshold Criteria 

Overall protection of human health and the environment 

Compliance with A M R s  
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Balancing Criteria 

hng-term effectiveness and permanence 

Reduction of toxicity, mobility, or volume 

Short-term effectiveness 

Irnpkmenta bi lity 

Cost 

I 

4 

I 

Modifying Criteria 

Support agency acceptance 

Community acceptance 

Each remedial alternative is evaluated with respect to the above criteria, as described in the 

following sections. In Section 6, the statutory factors and nine criteria listed above are compared 

for each alternative to assist in the remedy selection process. 

5.1.1 Overall Protection of Humm Health and the Environment 

This is one of the threshold criteria that each alternative must satisfy to be eligible for selection. 

Analysis in this section should provide a final check to assess whether each alternative adequately 

protects human health and the environment. The overall assessment of protection draws on the 

assessments conducted under other evaluation criteria, especially long-term effectiveness and 

permanence, short-term effectiveness, and compliance with 1. 

Evaluation of  the overall protectiveness of an alternative should focus on whether an alternative 

achieves adequate protection by eliminating, reducing, or controlling the risks posed through each 

pathway through treatment engineering or instirutional controls. This evaluation considers 

whether an alternative poses any unacceptable short-term or crossmedia impacts 

I 

4 

I 

? 
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51,2  Compliance with ARA& 

This is the other threshold criteria which alternatives must meet to be considered for selection 

Compliance with AWWs is used tu determine whether each alternative will meet all the federal 

and state ARARs identified in previous stages of the remedial process. The detailed analysis 

should identify which requirements are applicable or relevant and appropriate to an alternative. 

The actual determination of which requirements are applicable or relevant and appropriate is made 

by the lead agency (the Navy) in consultation with the support agencies (USEPA and FDEP). 

Compliance with the following AIRARS should be addressed for each alternative during the detailed 

analysis : 

Chemical-specific ARARs 

Location-specific ARARs 

Action-specific ARARs 

5.1.3 Long-Term Effectiveness and Permanence 

The evaluation of alternatives under this balancing criterion addresses the results of a remedial 

action in terms of the risk remaining at the site after response objectives have been met. The 
I Drirnary 

A 

to 

be 

focus of this evaluation is the extent and effectiveness of the controk that may be required 

manage the risk posed by treatment residuals andlor untreated wastes. The following should 

addressed for each alternative: 

Magnitude of Residual Risk: This factor assesses the residual risk horn untreated waste 

or treatment residuals at the conclusion of remediai activities. This risk may be measured 

by numerical standards such as cancer risk levels or the volume or concentration of 

c 

constituents in waste, media, or treatment residuals rernaimng onsite. 
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Adequacy and Reliability of Controls: This factor assesses the adequacy and suitability 

o f  any controls used to manage treatment residuals or untreated wastes onsite. remaimng 
T -  w I 1 

it may include an assessment of  containment systems and rnstitutionai controls to determine I 

if they are sufficient to ensure that any exposure to human and environmental receptors is 
4 

within protective levels + 

5 L 4  Reduction of Toxicity, Mobility, or Volume 
I 

This criterion addresses the statutory preference fur remedial actions employing treatment 

technologies that permanently and significantly reduce the toxicity, mobility or volume of 
hazardous substances. This i s  one of the primary balancing criteria on which the detailed analysis 

is based. 
d 

The evaluation should consider the following specific factors: 

The treatment processes, the remedies they will employ, and the materials they will treat. 

The amount of hazardous materials that will be destroyed or treated, including how 

principal threat(s) will be addressed + 

The degree of expected reduction in toxicity, mobility, or volume, measured as a 

percentage of reduction (or order of magnitude) when possible. 

rl The degree to which the treatment will be irreversible. 

The type and quantity of treatment residuals that will remain following treatment. d 
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Whether the alternative would satisfy the statutory preference fur treatment as a principal 

element 
I 

5 , l S  Short-Term Effectiveness 
The short-term effectiveness of a remedial alternative is evaluated relative to its effect on human 

health and the environment during implementation. This is one of the primary balancing criteria 

on which the detailed analysis is based. Short-term effectiveness is based on four key factors: 

Risks to the cornuni ty  during implementation of the remedial action 

Risks to workers during implementation of the remedial action 

Potential for adverse environmental impact as a result of implementation 

5.1.6 Implementability 

The implementability criterion addresses the techrucal and administrative feasibility of 

implementing an alternative and the availability of various services and materials required during 

its implementation. This is another primary balancing criterion on which the detailed analysis is 

based. It involves analysis of the following factors: 

Technical Feasibility 

Construction and operation relating to the technrcal difficulties and unknowns associated 

with a technology 

Reliability of technology, focusing on the likelihood that technical problems associated 

with implementation will lead to schedule delays. 
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Ease of undertaking remedial action, discussing future remedial actions that may be 

required, and how difficult i t would be to implement such additional actions. 

Feasibility of monitoring the effectiveness of the remedy, including an evaluation of the 

risks of exposure should monitoring be insufficient to detect a system failure. 

I 

Activities needed to coordinate with other offices and agencies + 

Availability of Services and Materials 

Availability of adequate offsite treatment, storage capacity and disposal services 

Availability of necessary equipment and specialists, and provisions to ensure any necessary 

additional resources I 1 

Availability of services and materials, plus the potential to obtain competitive bids, which 

may be particularly important for innovative technologies 

Availability of prospective technologies. 

5.1.7 Cost 

Detailed cost estimates for each remedial alternative are based on engineering analyses suppliers 

estimates of necessary technology and costs for similar actions (such as excavation) at other 

CERCLA and RCRA sites. This i s  the final primary balancing criteria on which detailed analysis 

i s  based. Costs are expressed in 1998 dollars. The cost estimate for a remedial alternative 
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consists of four principal elements: capital cost, O&M costs, costs for evaluation reports, and 

present-worth analysis + 

Capital Costs 

Direct costs for equipment, labor and materials used to develop, construct, and implement 

a remedial action. 

Indirect costs for engineering, financial, and other services that are not actually part of 

construction, but are required to implement a remedial alternative. The percentage applied 

to the direct cost varies with the degree of difficulty associated with construction andlor 

implementation of the alternative. In this FS, the indirect costs include health and safety 

items permitting and legal fees bid and scope contingencies, engineering design and 

services, ana miscellaneous supplies or costs 

Annual O&M Costs: O&M costs refer to post-construction costs necessary to ensure the 

continued effectiveness of a remedial action. They typically refer to long-term power and material 

costs (such as the operational cost of a water treatment facility), equipment replacement costs, and 
I + + long-term momtoring costs + 

Evaluation Reports: This refers to the costs associated with reports prepared every 5 years to 

evaluate the results of the selected alternative. 

Present-Worth Analysis: This analysis makes it possible to compare remedial alternatives on the 

basis of a single cost representing an amount that would be sufficient to cover all costs associated 

with the remedial action during i ts  planned life, if invested in the base year and disbursed as 

needed A performance period appropriate to each alternative is assumed for present-worth 

5-7 



Focused FearibiLiv Study 
NAS Pensacoh C OU 13 

analyses. Discount rates of 6% are assumed for base calculations. An increase in the discount 
rate decreases the present worth of  the alternative. 

The cost elements for each remedial alternative are summarized in the cost analysis section. The 

study estimate costs provided for the alternatives are intended to reflect actual costs with an 
d 

accuracy of minus 30% to plus 50% in accordance with USEPA guidelines. 

5,1.8 Support Agency Acceptance 
This assessment evaluates the techcal  and administrative issues and concern USEPA and FDEP 

may have regarding each alternative This criterion is largely satisfied through state involvement 
in the entire remedial process, including review of the FS. Statelsupport agency acceptance is one 
of the two modifying criterion in the FS process. 

5. l a9  Community Acceptance 

This assessment evaluates the public’s potential issues and concern regarding each of the 

d 

r 

rr 

I 

alternatives. As with state acceptance, this criterion will be addressed in the Record of Decision 

when comments on the FS have been received. Community acceptance is the second modifying 

criteria 

4 

5.2 Evaluation of Soil Alternatives 

The following sections analyze the groundwater alternatives presented in Section 4: 

Alternative SI : No-Action 

Alternative S2: Institutional Controls 

Alternative S3: Excavation of Hot Spots with Offsite Disposal 

4 
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5.2.1 Alternative SI: No-Action 
The No-Action altemative at OU 13 involves no remedial efforts or controls to prevent exposure 

to surface soil contamination, and does not prevent risk posed by contaminated areas. Soil would 

remain in place and activities would remain as is. Under this alternative, it i s  unknown what the 

future use of this property would be, and the worst case scenario (residential) must be evaluated 

tu determine if exposure to site contaminants i s  protective or not protective. 

5.2.1.1 No-Action: Threshold Criteria 

Overall Protection of Human Health and the Environment: The No-Action alternative provides 

no additional protection to human health or the environment. If  no controls are instituted at 

OU 13, potential for exposure of future residents at levels greater than FDEP=s preference of 
-6 1x10 exists. However, all risks are below an ILCR of  lxlW5 except for two locations, 24S10 at 

2.5~10~’ and 08S03 at 2.0~10~”. Risk posed by surface soil contamination at OU 13 is within the 
4 4 lower end of Use’s acceptable risk window of 1x10 to 1x10 particularly given the fact that 

residential use of this area is unlikely. 

Site data indicated that subsurface contamination was leaching dieldrin in Site 24 and cadmium in 

Site 8, as described below: 

The No-Action alternative would not prevent continued leaching of dieldrin in the future. 

However, concentrations o f  dieldrin in Site 24 are below MCLs in a well 70 ft downgradient of 

the isolated MCL exceedance, and it appears that little mass is available to be leached to 

groundwater and cause a downgradient MCL exceedance. Data collected in support of the 

RI Addendum confirm that downgradient, offsite wells do not exceed RGs. Therefore, the actual 

threat to offsite receptors i s  minimal. 
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Cadmium's subsurface SSL exceedance in two sampled intervals close to the water table in Site 8 

were collocated with groundwater MCL exceedances; cadmium was also detected in numerous 

monitoring wells throughout OU 13. Presence of cadmium i s  likely related to disposal activities 

at Site 8, which were discontinued in the 1960s. Given cadmium's relatively high mobility in 

groundwater, it is expected that over a period of more than 30 years, concentrations of cadmium 

would have been detected offsite, if thev 4 were to occur at all. To the contram. # the RI identified 

the downgradient edge of the inorganic groundwater plume within Site 24's boundary, which 

indicates natural processes are likely decreasing contaminant concentrations before they leave 

OU 13 's site boundary. The RI Addendum confirmed this assessment, indicating cadmium is not 

a threat to offsite receptors. 

The continued small releases of dieldrin and cadmium to groundwater present minimal risk 

because OU 13's surficial aquifer i s  not currently used as a potable water source, and 

concentrations are decreasing below MCLs before they reach the site boundary. In addition, the 

future use of this aquifer as a potable water source is highly unllkely due to the presence of a 

d 

mumcipal water service to the property. 

Compliance with ARARs 

Florida goals for leaching are to be considered (TBC); though exceedances were noted onsite, and 

groundwater exceeds MCLs contamination has not migrated offsite, and attenuation mechanisms 

in groundwater appear to minimize the possibility of offsite migration. Risk presented by site 

contaminants is within the NCPs acceptable risk window 

5.2,1m2 No-Action: Balancing Criteria 

The primary balancing criteria are the t e c h c a l  criteria on which the detailed analysis is based, 

5-10 



Revision: 1 
Mm3, zoo0 

Long-term Effectiveness and Permanence: Under this alternative, contaminated soil would be 

left in place. Currently, site use does not pose risk to current workers (Site 24 maintenance 
I 

workers and Site 8 PWC employees) greater than 1x10 -6 + No-Action does not prohbit f h r e  

residential use of this property; therefore, under h s  worst-case scenario, future residents could 
4 be exposed to risks greater than 1x10 at two locations, whch pose a chemical-based risk of 

2 . 5 ~ 1 0 ~ ~  and ~ , O X ~ O ~ ~ ~  These risk levels are within the NCP=s allowable risk window, although 
-6 FDEP=s preference i s  to prevent risk above 1x10 

Subsurface contamination in two areas was identified as leaching contaminants to the surficial 

aquiler One of  these areas near Tower Road in Site 24 exceeds dieldrin SSLs, and in 
m e  monitoring well w i h n  the area of subsurface PRG exceedances dieldrin slightly exceeded 

its MCL, in shallow groundwater. A downgradient well only 70 feet away fkom this location did 

not show an MCL exceedance for dieldrin. Past pesticide mixing activities at OU 13 were 

discontinued more than 30 years ago, and if a significant mass of dieldrin were present in 

subsurface soil, it is likely that a significant exceedance would have occurred in shallow 

groundwater. RI Addendum data confirm that dieldrin is not present above RGs in downgradient 

monitoring wells. Since offsite migration has not occurred, it appears that the soil and aquifer 

properties are decreasing concentrations of the leachate rather quickly These conditions are 

unllkely to change in the future; therefore, natural dilution, dispersion, and adsorption of the 

contaminant will continue to minimize dieldrin transport. 

Cadmium in Site 8’s subsurface near the water table is thought to result from past disposal 

activities, which were discontinued more than 30 years ago. The relatively isolated detection of 

cadmium near the water table in subsurface soil and its presence in many OU 13 monitoring wells 

above i ts  MCL, indicate that seasonal groundwater fluctuations appear to be flushmg cadmium 

from the subsurface soil. Infiltration is not considered a significant contributor to leaching, 
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because the site is paved. The RI defined the extent of the downgradient edge of the plume, which 

groundwater, would be expected to travel farther than this given the aquifefs high permeability 

and groundwater flow velocity; therefore, it appears that the mural processes of adsorption, 

dispersion, diffusion, etc, are decreasing concentrations to below MCLs before groundwater leaves 

the site boundary. These assumptions were conf"rrmed and documented in the RI Addendum. 

These conditions are not expected to change in the future; therefore, natural diffusion, disDersion 
and adsorption of the contaminant will continue to be a permanent source of treatment for any 

leached contaminant. 

Reduction of Toxicity, Mobility, or Volume Through Treatment: The No-Action alternative 

would not reduce the mobility or volume of soil contaminants. Toxicity is reduced slowly through 

natural attenuation. Contaminants would remain in place onsite; no treatment is effected during 

remedial actions Huwever , intrinsic remediation processes (either biotic or abiotic degradation) 

d 

would continue and are considered irreversible No volume reduction will occur 

Short-Term Effectiveness: No-Action does not present any short-term risks. 

I 

Implementability : The No-Action alternative is techcally feasible and easily implemented No 

construction, operation, or reliability issues are associated with this alternative. Current access 

controls - including military securiv and Iimited access to personnel - have historically been 
reliable 

The NCP requires any alternative which leaves contamination onsite to be reevaluated every 

5 years to ensure adequacy of the alternative. Therefore, the No-Action alternative would require 

the Navy to establish a program for these reevaluations. 
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Cost: The only cost to the No-Action alternative is the 5-year evaluation cost. The 1998 cost for 

this review is estimated at $lO,ooO. The present worth of reevaluation every 5 years for 30 years 

is approximately $24,400. 

5,2.1.3 No-Action: Modifying Criteria 

The modifying criteria are formally assessed after the public-comment period. However, the 

criteria are factored into identification of the preferred alternative as far as they are known. 

Support Agency Acceptance 

FDEP and the USEPA are involved in the partnering team process and will both have the 

opportunity to review and comment on this FS. 

Community Acceptance 
Community acceptance for the No-Action alternative will be established after the public-comment 

period for the FS. 

5.2,2 Alternative S2: Institutional Controis 

Under t h l s  alternative, no remedial actions would be taken to reduce, treat, or decrease the 
mobility or toxicity ot onsite contamination. Institutional controls, such as a LUCA, would be 

implemented to limit access and property use to industrial/commerciai, thereby 
unacceptable excess exposure to contamination. This alternative does not require any changes to 

existing activities; current activities at OU 13 (including a PWC and cemetery) are 
industrial/commercial. This alternative is very similar to Alternative S1: No-Action, and only 

the differences between the two wiI1 be presented below. 
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5+2.2+ 1 Institutional Controls: Threshold Criteria 

Overall Protection of Human Wealth and the Environment: Under this alternative exposure 
to soil from within OW 13's site boundary is administratively controlled, thereby minimizing or 
eliminating risk posed by contamination. Access controls can be implemented through the LUCA, 

In the event that the base closes, a deed restriction can be placed on the property restricting the 

property's use and informing the future land owner of environmental conditions. 

Under this alternative, subsurface contaminants that appear to be leaching to the surficial aquifer 

would remain in place. Through use of administrative controls, current site activities would 

remain as is; exposure to contaminated groundwater will be prevented through groundwater use 
+ restrictions As described in the No-Action alternative, leaching contamma nts are reduced to 

below MCLs before leaving the site boundary, and therefore current conditions are protective of 

potential receptors outside OU 13 's immediate boundaries Therefore, leaving contaminated 
subsurface soil in place at OU 13 presents minimal risk. 

Compliance with ARARs 

Florida goals for leaching are TBCs; though exceedances were noted onsite and groundwater 

exceeds MCLs contamination has not migrated offsite, and attenuation mechanisms in 

groundwater appear to minimize the possibility of offsite migration. However, risk presented by 

site contaminants is within the NCP=s acceptable risk window. 

5.2.2.2 Institutional Controls: Balancing Criteria 
The primary balancing criteria are the technical criteria on which the detailed analysis is based. 

Long-term Effectiveness and Permanence: This alternative is protective of current and future 

site workers by limiting their exposure to soil contamination. Through the LUCA, effective 
administrative measures can be employed to ensure officials and workers are aware of potential 

5-14 

. .... .I 

+ 



a 

Revision: 1 

hazards within a given area. The possibility of th is  property being residential in the future is 
unlikely; therefore, institutional controls established by base planning would minimize risks + 

Under this alternative, subsurface contaminants that appear to be leaching to the surficial aquifer 

would remain in place. Through institutional controls current site activities would remain as is; 
groundwater use would be prohibited, so exposure to groundwater exceeding RGs will nut occur. 

As described in the No-Action alternative, leaching contamman ts are reduced to below MCLs 
before leaving w the site boundarv. 6 and therefore current canditionc are ~rotective k of  nntemia! 1 

receptors outside of OU 13 Environmental conditions (Le aquifer properties) will not change, 
and thus the continued natural reduction in toxicity of leached contaminants i s  considered 

permanent 

Reduction of Toxicity, Mobility, or Volume Through Treatment: Institutional controls will 

not actively reduce toxicity, mobility, or volume of soil contaminants. Toxicity is reduced slowly 

through natural attenuation. Contaminants would remain in place onsite; no treatment is effected 
during remedial actions + However intrinsic remediation processes (either biotic or abiotic 

degradation) would continue and are considered irreversible. No volume reduction will occur + 

Short-Term Effectiveness: 

controls a 

No short-term risks ate presented by implementing institutional 

Implementation of this alternative can be done rapidly and will maintain current 
conditions, which do not present risks greater than 1x10 -6 (due to the presence of pavement in 

Site 8, and only maintenance workers at Site 24). 

Implementability : Implementation of the institutional controls alternative requires that the Navy 
formally document Site 8 and 24's use as industrialIcornmercia1 properties h the LUCA, and 

enforce their use as such. This alternative would also require that the Navy reevaluate site 
conditions and limitations in light of any significant changes to NAS Pensacola, such as base 

closure and redevelopment. 
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The NCP requires any alternative which leaves contamination onsite, to be reevaluated every 

5 years to ensure adequacy of the alternative, Therefore, the No-Action alternative would require 
the Navy to establish a program for these reevaluations. 

Cost: The Navy assumes that it would cost approximately $509000 to implement these 

institutional controls. 'In addition to the institutional controls, every 5 years the site would require 
reevahation of site conditions to ensure the selected alternative is stili appropriate. The estimated 

I 

present worth o f  these reevaluations is $24,400. Therefore, the total cost of the institutional 
controls alternative is $74,400. 

5.2.2.3 Institutional Controls: Modifying Criteria 

The modifying criteria are formally assessed after the public-comment period. However, the 

criteria are factored into the identification of the preferred alternative as far as they are known. 

Support Agency Acceptance 

FDEP and the USEPA are involved in the partnering team process and will both have the 

opportunity to review and comment on this FS. 

Community Acceptance 
Community acceptance for this alternative will be established after the public-comment period fur 

the FS, 
I 

5.2.3 Alternative S3: Excavation of Hot Spots with Offsite Disposal 
In this alternative, hot spots exceeding residential or industrial criteria area excavated. Moreover, 

this alternative provides an option for excavating soil exceeding leachability goals I 

Under the residential alternative, S3(a), soil presenting risks greater than 1x10 -6 to a future 

resident would be excavated and disposed in an appropriate landfill* The estimated volume of 
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surface soil (0-2 ft) to be removed under this residential alternative is 3,060 CY (see Section 2 . 2  

for details), including 2,000 CY from Site 8 and 1,060 CY from Site 24. 

Under the industrial alternative, S3(b), removal of surface soil presenting risk greater than 1x10 4 

to future site workers is evaluated. The estimated volume of surface soil to be removed under 

this industrial alternative is 664 CY (see Section 2.2 for details), all from Site 24. Site 8 surface 
soil is beneath pavement in an industrial scenario, which prevents exposure and eliminates risk. 

In addition to soil removal under this alternative, some form of institutional control would be 

required restrict property use, and ensure that pavement at Site 8 remains in place and/or 

precautions are taken by the owner to ensure worker protection. 

Alternative S3(c) incorporates surface soil removal to residential standards as well as subsurface 

soil removal where SSLs were exceeded and collocated with groundwater MCL exceedances + The 

total surface soil volume to be removed is 3,100 CY; the total subsurface soil volume (including 

soil required for slope stability) is approximately 8,600 CY. 

Alternative S3(d) incorporates surface soil removal to industrial standards, land use controis, and 

subsurface soil removal where SSLs were exceeded and collocated with groundwater MCL 

exceedances. The total surface soil volume to be removed is 700 CY; the total subsurface soil 

volume (including soil required for slope stability) is approximately 7,900 CY 

5.2.3.1 Excavation: Threshold Criteria 

Overall Protection of Human Health and the Environment 

Alternative S3(a) would remove all surface soil contributing risk greater than l ~ l O * ~  to a future 

resident, including soil beneath paved surfaces because in a residential scenario pavements 

probably would be removed. Areas in which soil is removed will be backfilled with clean soil. 
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By removing all surface soil that presents residential risk, a long-term permanent solution to 

exposure is obtained, and OU 13 land could be used as residential property at any time. 

Loncemng subsunace soil, 

S3(a) would not remove contaminated subsurface soil that i s  considered to be leaching 

contaminants to the suficial aquifer. 

Residual subsurface soil's possible impacts to groundwater appear to be limited, as 

evidenced by the small mass available to be leached to the aquifer. 

4 Most residual soil areas at Site 8 are paved, and therefore do nut pose a significant threat 

due to intiltrating rainwater 

Aquifer properties are attenuating groundwater concentrations significantly and no RG 

exceedances are noted downgradient of the site. 

Because current conditions are reducing the toxicity of site COCs in groundwater relatively d 

9 
quickly and future use o f  this aquifer is not expected due the proximity of better aquifers to the 

north, potential leaching of dieldrin to the surficial aquifer poses minimal risk to potential 

receptors 

In alternative S3(b), all surface soil not beneath pavement that contributes risk greater than 1x10 4 

to a site worker would be removed. All surface soil meeting this criterion is confined within 
Site 24 near John Tower Road. By removing all surface soil that presents risk greater than 1x10 4 

4 
to a future site worker and implementing institutional controls to limit property use to 

4 
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-6 industrial/cumercia1 exposure to residual contarnrna tion exceeding an industrial lx 10 threshold 

will be prevented. The largest magnitude of risk presented under the industrial/commercial 
-6 scenario without removal activities is 4.1~10 Note that the site workers, by definition, are not 

exposed under current conditions. Maintenance workers are currently expmed to risks less than 

1~10-~ ,  due tu their limited exposure to the site. 

S3(b) would not remove contaminated subsurface soil that is considered to be leaching 
+ 1 m I a + ,- contaminants to the surticial aquikr 

Residual subsurface soils possible impacts to groundwater appear to be limited, as 

evidenced by the small mass available to be leached to the aquifer. 

Most residual soil areas at Site 8 are paved, and therefore do not pose a significant threat 

due to infiltrating rainwater 

Aquifer properties are attenuating groundwater concentrations sigrulicantly , and no KG 

exceedances are noted downgradient of the site. 

Moreover, alternative S3(b) would provide institutional controls restricting groundwater 

use onsite preventing. ingestion of groundwater potentially susceptible to soil-to- 

groundwater transfers + 
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Akn.atives S3(c) and S3(d) are the most aggressive remedial alternatives presented in this FFS. 
I 

Though the protectiveness for surface soil varies for each, the subsurface remedy remains the 

same: 

Despite data suggesting that the aquifer system onsite i s  capable of attenuating site 

contaminants, these two alternatives remove subsurface soil at Sites 8 and 24. 

The potential for leaching, however small, will be reduced through excavation of soil 
I 

exceeding conservative SSLs 

Compliance with ARARs 

Florida goals for leaching are TBCs; though exceedances were noted onsite and groundwater 
4 

exceeds MCLs contamination has not migrated offsite, and attenuation mechanisms in 

groundwater appear to minimize the possibility of offsite migration. Only alternatives S3(c) and 

S3(d) meet the TBC criteria. By removing surface soils (0-2 ft bls) that present risks greater than I 

1 x10 -6 FDEP=s preference would be attained. However, risk presented by site contaminants is 

within the NCP=s acceptabk risk window. 

5.2,3.2 Excavation: Balancing Criteria 

The primary balancing criteria are the technical criteria on which the detailed analysis is based. 

Long-Term Effectiveness and Permanence: Through removal of all soil posing risk greater than 

lx10m6 to future residents and replacement with clean backfill, Alternative S3(a) provides a long- 

term permanent exposure reduction. Possible future disturbance of surface soil near 08S03 i s  the 

only remaining area of  concern (due to elevated dieldrin levels in the subsurface, risks greater than 
1 ~ 1 0 ~ ~  exist if soil below 2 ft bls is exposed). The area under Building 3561 could be used as a 
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residential site under th is  alternative, and little information is known about what, if any, surface 

soil contamination is present there. If th is  alternative is selected, a surface soil investigation under 

Building 356 1 is recommended. 

4 In alternative S3(b), removal of soil presenting risks greater than 1x10 to future site workers, and 

implementation of institutional controls to maintain OU 13 I s  use as industrial/commercial would 

adequately prevent unacceptable exposures Institutional controls in addition to removal 

activities, would be a permanent solution to preventing exposures greater than FDEP = s 
-6 preference of 1x10 

As discussed in the threshold criteria, subsurface contaminants would remain in place (because 

removal activities would only remove the tap 2 ft of soil) under alternatives S3(a) and S3(b), and 

may leach constituents to the surficial aquifer. Alternative S3(b) protects site workers by 

prohibiting consumptive use of groundwater and thus eliminating the exposure pathway + Under 

current conditions, MCL exceedances of these contaminants appear tu be attenuated before they 

reach OU 13's boundary, and thus contamination above ARARs is contained within OU 13. 

Given current and planned use for this aquifer, the leaching of contaminants presents minimal risks 

to receptors 

Remedial decision makers may decide to remove all soil exceeding SSLs, as outlined in 

Alternatives S3(c) and S3(d)+ Excavation of soil above SSLs would eliminate all future risk of 

s oi 1 -to -groundwater trans fer However, the degree of added long-term permanence and 

effectiveness is questionable given current site conditions and fate-and-transport information 

outlined in the RI and RI Addendum, 
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not treat site soil to reduce toxicity, mobility, or volume. The purpose of each alternative is to 

remove soil and dispose of it in a secured sanitary landfill, in order to prevent exposure. Contrary 

to this criterion’s goal, Alternative S3(a) may increase the mobility of subsurface contaminants in 
Site 8 if pavement covering these areas is removed. Alternatives S3(c) and S3(d) minimize future 

contaminant mobility due to soil-to-groundwater transfers, but not through treatment. 

Short-Term Effectiveness: Each of the Alternative S3 options would expose construction 
workers to contaminated soil in Site 8 that is currently under pavement; however, with proper 

personal protective equipment (PPE) these exposures would be negligible + The community could 

be exposed to soils during transportation to the landfill; however, proper controls such as those 

required by the Department of Transportation would minimize these risks+ Huwever, removal 

activities could be performed quickly for Alternatives S3(a) and S3@) due to the small volumes 

of soil and shallow depths. The more extensive shoring and structural controls which will be 

required in deep excavations under Alternatives S3(c) and S3(d) may slow down operations, but 

the total time required for implementation is expected to be short (Le+ less than 4 weeks). 

Implementability: Both alternatives S3(a) and S3@) are easily implemented. No innovative 

technologies are required to perfom excavation and disposal of surface soil. Shoring/stmctural 

specialists may be required for work along Building 3561 in alternatives S3(c) and S3(d). Many 

general contractors are available with the mandatory OSHA 19 10.120 training Disposal facilities 

that will accept soil with these compounds at concentrations detected in the RI are located within 

20 to 30 miles of the site. 

L 

1 

Institutional controk at OU 13, required by Alternatives S3(b) and S3(d) are easily implemented 

I 

through use of the LUCA. Navy planners can implement proper controls administratively, which 
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would maintain OU 13's use as an industrial/commercial property. The NCP requires any 

alternative which leaves contamination onsite to be reevaluated evew 5 years to ensure adeauacv 

of the alternative. 

Table 5-1 provides a cost summary for Alternative $3 options. 
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S3(d) €3 Excavation protective to industrial standards $,578,000 

5.2.3.3 Excavation: Modifying Criteria 

The modifying criteria are formally assessed after the public-comment period. Huwever, the 

criteria are factored into the identification of the preferred alternative as far as they are known. 

Support Agency Acceptance 
FDEP and the USEPA axe involved in the partnering team process and will both have the 

opportunity to review and comment on this FS. 

5-23 



Secfzun 5 -Detailed Analysis of ALtemives  
Revision: 1 

+ 

' *  
I' 

@ .& 

Community Acceptance 

Community acceptance for this alternative will be established after the public-comment period for 

the FS. 

I 

5.3 Evaluation of Groundwater Alternatives 

The following sections analyze the groundwater alternatives presented in Section 4: 

Alternative Gl:  Nu-Action 

Alternative GZ: Institutbnal Controls 

Alternative G3 : Institutional Controls with Monitoring 

5.3.1 Alternative Gl:  No-Gction 

The No-Action alternative for OU 13 involves no active remedial effort. No-Actions will be taken 

to contain, remove, or treat groundwater contamination above or below RGs. Groundwater will 

remain in place to attenuate according to biotic, abiotic, dilution, dispersion and other natural 

processes. No engineering or institutional controls will be constructed. The No-Action alternative 

provides a baseline against which to compare other alternatives. 

5.3,IJNo-Action: Threshold Criteria 

Overall Protection of Human Health and the Environment: The No-Action alternative provides 

no additional protection of human health and the environment + Groundwater contaminated with 

inorganics, SVOCs, VOCs, and pesticides exceeded RGs at OU 13 No-Action would allow these 

exceedances to remain; it is assumed that current groundwater contamination i s  "worst case" and 

attenuating. The SurficiaVSand-and-Gravel Aquifer is not used as a potable water source, so 

I 

threats to potential receptors are minimal. In addition, future used this aquifer is unlikely due to 

municipal water service to the property. 
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The No-Action alternative does not afford any long-term effectiveness and permanence under an 

industrial scenario beyond natural degradation of constituents No short-term impacts are 

associated with this alternative, which dues not reduce the mobility or volume of contaminants but 

rather allows natural attenuation of contaminants This alternative does not comply with 

chemical-specific ARARs and TBC criteria because groundwater exceeding MCLs could 
theoretically be consumed. However groundwater consumption is not likely, as previously 

discussed. 

Contaminant 

conservative 

contaminants 

the wetlands. 

migration to wetlands or downgradient receptors is not considered lkely , based on 

estimates of groundwater contaminant migration rates, the low concentrations of 

9 and the amount of dilutiodattenuation they are likely to undergo before reaching 

These assumption were confirmed in data presented in the RI Addendum: no COCs 

were detected (above MCLs) in downgradient, offsite monitoring wells + Given the high 

permeability of the aquifer and 30 years since disposal activities occurred, as well as the fact that 

cadmium is relatively mobile in groundwater (Evanko, 1997), it i s  reasonable to assume that if 

offsite migration of  contamination above ARARs was to occur, it would have ldcely occurred by 

now. Because it has not, and because soil-to-groundwater transfers are expected to decrease over 

time, future leaching is not expected tu cause RG exceedances which would impact offsite 

receptors 

Compliance with ARARs 

Alternative G1 does not comply with the chemical-specific A R A R s  developed in Section 2 of this 

report. However, groundwater consumption is unlikely given current and projected site use; 

ARAR exceedances therefore are not impacting any receptors. Florida goals for leaching are 

TBCs; thuugh exceedances were noted onsite, and groundwater exceeds MCLs, contamination has 
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not migrated offsite, and attenuation mechanisms in groundwater appear to minimize the 

possibility or onsite migration. 

5,3,1.2 No-Action; Balancing Criteria 
x 

The primary balancing criteria are the technical criteria on which the detailed analysis is based. 

Long-Term Effectiveness and Permanence: The No-Action alternative does not provide any 

more protection to human health than do current conditions. Under the No-Action alternative, the 

wurst case scenario (residential use of this aquifer) must be considered. Under this scenario, 

domestic consumption from a shallow groundwater source is assumed. This is  considered unlikely 

given the presence of better quality water just north of the site, and the existence of a municipal 

water infrastructure serving the site. 

Reduction of Toxicity, Mobility, and Volume: Under th is  alternative, active means are not taken 

to reduce toxicity, mobility, or volume of contamination in OU 13 groundwater. Natural 

attenuation of contamination is relied upon under this alternative to reduce contaminant 

concentrations below MCLs. COCs in groundwater are being reduced below MCLs through 

natural processes before reaching OU 13 ' s boundary thereby reducing groundwater toxicity for 

potential offsite receptors. 

Short-Term Effktiveness: No-Action poses no short-term risks. 

Im plementability : Per the NCP, any alternative that leaves contamination onsite must be 

reevaluated every 5 years. Since groundwater conditions will change relatively quick, it is 

assumed that groundwater monitoring would be required as part of this evaluation. Therefore, the 

Navy would need to implement a groundwater monitoring program for OU 13. 

4 

4 

I 
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Cost: The cost of reevaluation and groundwater monitoring at OU 13 is has an estimated present 

worth of $99,4oO, assuming a 6% discount rate over 30 years and a single event cost of $40,700. 

5.3,1.3 No-Action: Modifying Criteria 

The modifying criteria are formally assessed after the public-comment period. However, the 

criteria are factored h t o  the identification of the preferred alternative as far as they are known. 

Support Agency Acceptance 

FDEP and the USEPA are involved in the partnering team process and will both have the 

opporhlruty to review and comment on th is  PS* 

Community Acceptance 

Community acceptance for the No-Action alternative will be established after the public-comment 

period for the FS. 

5.3.2 Alternative 62: Institutional Controls 

This alternative i s  very similar to Alternative G i  the only difference between this institutional 

controls alternative and the No-Action ai ternative is Alternative G2 imposes institutional controls 

on the use of OU 13 groundwater, which eliminates a receptor's exposure and risk. 

5.3.2.1 Institutional Controls: Threshold Criteria 

Overall Protection of Human Health and the Environment: Under this alternative exposure 

to groundwater from within OU 13 I s  boundary i s  administratively restricted, thereby eliminating 

risk posed by contamination. Groundwater can be restricted through the LUCA; in the event that 

the base closes, a deed restrrctiun can be placed on the property restricting groundwater use and 

f 

inhxming the future land owner oi envmmmental conditions. 
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It is possible for the groundwater plume to migrate offsite, and this alternative does not provide 

a means to ensure that c o n t a m  tion levels below MCLs are attained before the plume crosses 
OU 13's boundary. Given the age of OU 13 (greater than 30 years) and groundwater velocities 

d 

in the aquifer, it would be expected that the plume would have migrated outside of OU 13's 

boundary C particularly given the relatively high mobility of cadmium in groundwater. To the 

contrary, the groundwater plume delineated by cadmium's MCL exceedances is still within the I 

confines of OU 13's boundary and has only migrated approximately 500 ft in over 30 years. 
Offsite wells installed for the RI Addendum confirmed the absence of site COCs. Therefore, 
contamination in OU 13 groundwater is being reduced to below MCLs before reaching the site's 
boundary. Offsite MCL exceedances are considered unlikely, given the age of the site and that 

soil-to-groundwater transfers are expected to decrease over time, and thrs alternative is considered 4 

protective o f  human health and the environment. 

Compliance with ARARs 

Alternative G2 does not comply with the chemical-specific ARARS developed in Section 2 of this 

reportm However, groundwater consumption is unlikely given current and projected site use; 

ARAR exceedances therefore are not impacting any receptors. Florida goals for leaching are 

TBCs; though exceedances were noted onsite and groundwater exceeds MCLs, contamination has 

not migrated offsite, and attenuation mechanisms in groundwater appear to minimize the 

possibility or ottsite migration. 

5.3.2.2 Institutional Controls: Balancing Criteria 

Long-Term Effectiveness and Permanence: This alternative provides good long-term protection 

by restricting future use of the aquifer and notifying future landowners of this restriction. 4 

Imposing institutional controls is a permanent method of documenting groundwater contamination 

and associated risks, and restricting i t s  use as a potable water source. The consumptiodinhalation F 
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pathway is, therefore, ehminated. This alternative does not provide any additional protection to 

current site workers + 
I 

Offsite migration of the groundwater plume above MCLs is unlikely, based on the RI data and the 

subsequent RI Addendum. Without the implementation of a groundwater monitoring program the 

effectiveness of this alternative would be difficult to evaluate. Based on current levels of 

contamination and the plume's attenuation downgradient of the "source areas, '+ it is reasonable to 

conclude that natural attenuation rnechamsms are sufficient to prevent groundwater RG 

exceedances at the property boundary. Considering the relatively low levels of contributing COCs 

and their isdated detections in the subsurface, it is unlrkely that a large enough contaminant mass 

is available to create a hazard to potential offsite receptors. 

Reduction of Toxicity, Mobility, and Volume: The institutional controls alternative does not 

actively reduce toxicity, mobility, ox volume. This alternative relies on natural processes in the 

aquifer to reduce groundwater toxicity below MCLs before the plume leaves OU 13 Based on 

RI data and RI addendum results, it is clear that natural processes are sufficiently reducing the 

plume's concentration below MCLs before it reaches any theoretical downgradient exposure point 

Short-Term Effectiveness: No additional protection is provided by this alternative over the 

No-Action alternative, and it could be implemented rapidly 

Implementability : Implementation of th is  alternative does not require any innovative technologies 
r 

I I or construction activities. This alternative would require the Navy to restrict use of water from 

aquifer at OW 139 which can be controlled through the LUCA, public 

awareness/education, or development of a deed restriction (if the property was not in direct control 

of the Navy). Navy planners and attorneys have the experience to develop and implement proper 

5-29 



r 

NAS Pensacoh C OU 13 
Section 5 --Detailed Anulyysis of Alrentatives 

May3,ZW 
I 

institutional controls. The possibility of OU 13's future transfer to civilian control is highly 

unlikely; therefore, proper controls can be implemented by planning. If conditions change, then 

the Navy may opt to remediate or develop a formal deed restriction, 

Per the NCP, any alternative that leaves contarmnation onsite must be reevaluated every 5 years. 

Since groundwater conditions will change relatively quick, it is assumed that groundwater 

monitoring would be required as part of this evaluation. Therefore. the Navy .? would need to I 

implement a groundwater monitoring program for OU 13 + 

Cost 

The Navy estimates the cost to impose institutional controls to be $509000. The cost of 

reevaluation and groundwater monitoring at OU 13 is has an estimated present worth of $99,400, 4 

assuming a 6% discount rate over 30 years and a single event cost of $40,700. Therefore, the c 
total cost of the institutional controls alternative is estimated at $149,400. I 

5.3.2.3 Institutional Controls: Modifying Criteria 

The modifying criteria are formally assessed after the public-comment period. However the 

criteria are factored into the identification of the preferred alternative as far as they are known. 

Support Agency Acceptance 

FDEP and the USEPA are involved in the partnering team process and will both have the 

opportunity to review and comment on this FS. 

Community Acceptance 

Community acceptance for this alternative will be established after the public-comment period for 

the FS. 
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5.3.3 Alternative G3: Institutional Controls with Monitoring 

This alternative is the same as alternative G2 except that it includes a groundwater monitoring 

provision to ensure offsite contaminant migration does not exceed levels of concern. For brevity, 

only aspects of Alternative G3 which differ from G2 will be identified and developed in this 

section. 

5,3.3,1 Institutional Controls with Monitoring: Threshold Criteria 

Overall Protection of Human Health and the Environment: This aItemative provides the same 

m o u n t  of protection as Alternative G2. Through annual monitoring of groundwater, the plume’s 

migration can be evaluated. Such evaluation wiIl emure that offsite migration of contaminants 

above MCLs does not occur without being identified, and will monitor the effectiveness of natural 

processes at decreasing contaminant concentration. Through evaluation over a period of years 

better judgments can be made about future impacts of contamination in the surficial aquifer, which 

can then be compared to current conditions. 

Compliance with ARARs 

Alternative G3 does not corndy with the chemical-specific ARARs developed in Section 2 of this 
A # 

report. However7 groundwater consumption is unlikely given current and projected site use; 

ARAR exceedances therefore are not impacting any receptors p.ioriQa goals ror leaching are 

TBCs; though exceedances were noted onsite and moundwater exceeds MCLs, contamination has 
U c 

I I . I 4 not migrated uflsite, and attenuation mechanisms in groundwater appear to m i m i z e  the 

possiblllty ot onsite migration. 

5.3.3.2 Institutional Controls with Monitoring: Balancing Criteria 

Long-Term Effectiveness and Permanence: In the long-term this aiternative provides better 

awareness of the location of the groundwater plume by annually reevaluating the plume’s 
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movement and its potential effect on downgradient receptors In addition, thls alternative provides 

a method to monitor the long-term effectiveness of the natural processes which appear to be 

reducing contaminant concentrations within the plume 

Reduction of Toxicity, Mobility, and Volume: Institutional controls with monitoring does not 

actively reduce toxicity, mobility, or volume. This alternative relies on natural processes in the 

aquifer to reduce groundwater toxicity below MCLs before the plume leaves OU 13. Based on 
RI data and the RI addendum, it is clear that natural processes are sufficiently reducing the 

plume's contaminants below MCLs before it reaches any theoretical downgradient receptor 

Short-Term Effectiveness: This alternative allows for monitoring of the groundwater plume and 
detection of potential problems in groundwater that were not identified during the RI, thus 

allowing reevaluation of environmentai conditions based on current needs. It may be determined 

from Iater sampling events that assumptions made in this FFS are not accurate and additional 

controls are necessary Sampling personnel would be exposed to contaminated groundwater 

although proper training and use of PPE will minimize risks. 

Implementability : In addition to instituting administrative controls restricting use of groundwater 

from within OU 13's boundary, th is  alternative would require the Navy to sample the permanent 

monitoring wells onsite and reevaluate the plume's migration and effectiveness of natural reduction 

processes Implementing annual monitoring would require the Navy to requisition a contractor 
to perform sampling and engineering evaluation of the results based on information presented in 

the RI and this FFS. Many contractors are available to perform these services. 

c 

I 
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Cost 

The Navy assumes the total present worth of ths alternative is $610,200; including $50,000 for 

implementation of the deed restriction and $40,700 for each annual monitoring event (Present 

worth annul monitoring for 30 years at a 6% discount rate is $560,200). 

5.3.3.3 Institutional Controls: Modifying Criteria 

The modifying criteria are formally assessed after the public-comment period. However, the 

criteria are factored into the identification of the preferred alternative as far as they are known. 

Support Agency Acceptance 

FDEP and the USEPA are involved in the partnering team process and will both have the 

opporturuty tu review and comment on t h i s  FS. 

Community Acceptance 

Community acceptance for this alternative will be established after the public-comment period for 

the FS. 
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6,O COMPARATIVE ANALYSIS OF ALTERNATIVES 

Once the alternatives have been fully described and individually assessed against the nine criteria 

(Section S), each alternative’s performance relative to the evaluation criteria is assessed I The 

purpose of the comparative analysis is to identify the advantages and disadvantages of each 

alternative relative to one another This section highlights differences between alternatives for 

each of the criteria, especially the balancing criteria. The focus should help determine which 

options are cost-effective and which remedy uses permanent solutions and treatment to the 

maximum extent practicable Groundwater alternatives are assessed separately from soil 

alternatives, consistent with previous sections of this FFS 

6.1 Comparative Analysis of Soil Alternatives 

6 , l  I 1 Threshold Criteria 
Overall Protection of Human Health and the Environment 

All of the alternatives presented in this FFS related to soil cuncems are protective of human health 
based on risk, assuming the NCP’s acceptable risk window is used as the remedial goal. 

However all FFS alternatives were evaluated against FDEP’s preference of preventing exposures 

In the case of OU 13 all risk presented for the most conservative causing risk greater than 1x10 -6 

scenario (residential children) is mostly below lx10m5, with only two locations exceeding that level. 
These two locations showed risk values of 2.Ox1CF5 and 2.5~10 -5 which are well below the NCP’s 

Current conditions at OU 13 do not present risks greater than 4 unacceptable threshold of 1x10 
r c 

2 . 5 ~ 1 0 ~ ~  under the residential scenario or greater than lxlO*’ under the industrial scenario. 

Alternative S1 provides no more protection than do current conditions; this alternative presents 

risk to future residents because property use is not controlled. Current workers (includes PWC 

employees and maintenance workers at Site 24) are not exposed to risks greater than 1 ~ 1 0 ~ ~ ~  
Future industriallcommercial workers Site 24 could be exposed to risks exceeding 1x10 -6 (due to 
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the lack of pavement to elhimite the exposure pathway). Alternative S2 provides no more 

protection to current site workers than Alternative S1 althuugh it would limit use of the property 

to industrial/commercial which eliminates a potential higher-risk residential scenario * 
Alternative S3 (a) & (b) are protective of both future residents and site workers to below 1x10 -6 

by removing all soil that contributes risk. 

Alternatives SI, S2, S3(a), and S3(b) do not address subsurface soil actively. Alternatives S3(c) 

and S3(d) seek to eliminate the long-term threat of soil-to-groundwater transfer. However, as 
documented previously, though soil may cause small, localized MCL exceedances within the 

boundaries of  Sites 8 and 24, natural attenuation mechanisms are adequate to attenuate 

groundwater concentrations to below MCLs at the property line. Therefore, passive land 

management which restricts onsite consumption of groundwater, as offered in Altematives S2 and 

S3(b), are also effective at protecting human health. 
t 

t 

d 
Compliance with ARARs 

All soil alternatives comply with state and federal AIIARs; Alternatives S2 and S3(a & b) meet 
FDEPs preference for protection below 1x10 45 Alternative S2 would administratively control 

risks greater than 1x10 -6 exist (due to the presence of pavement and minimal exposure of 

maintenance workers). Alternative S3(a) would remove all soil presenting risk greater than 1x10 -6 

access to Sites 24 and %to prevent unacceptable exposure; if current conditions are sustained no 

to future residents. Alternative S3(b) would remove all soil presenting risk to future site workers 

and impose institutional controls on the property. 

Subsurface soil exceeds TBC criteria at several locations, but RI and RI Addendum data indicate 

that, despite two correlations between soil and groundwater RG exceedances, groundwater does 

not pose a threat to theoretical downgradient receptors. Alternatives S2 and S3(b) address TBC 
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exceedances by restricting groundwater use, and thus preventing exposure should future 

soil-to-groundwater transfers occur Alternatives S3(c) and S3(d) eliminate the potential for future 

soil-to-groundwater transfers (if any) by removing TBC exceedances from the site + 

6 A 2  Balancing Criteria 

Long-Term Effectiveness and Permanence 

Use of OU 13 in the next 5 to 10 years is expected to remain as is9 and in the future it will likely 

still be controlled by the Navy. h s k s  presented by soil contamination at OU 13 are relatively low 

(less than 2SxlO%nder a residential scenario) and are within the NCP’s acceptable risk window 

It i s  believed that soif contamination at OU 13 is “worst case’’ and concentrations in soil wil l  only 

decrease with time, thereby lowering risk posed by soil. The no-action alternative is considered 

a permanent solution. 

Alternatives S2 and 53 provide more protection than the no-action alternative. Alternative S2 
formally restricts land use to eliminate the residential exposure scenario. Alternative S3 removes 

all soil presenting risks greater than 1 ~ 1 0 ~ ~  for either S3(a) residential or S3(b) industrial scenarios. 

Given site-specific data regarding groundwater fate and transport, it is not clear whether 

aggressive removal of soil exceeding SSLs as described in S3(c) and S3(d) \ is more protective than 

groundwater use restrictions described in S2 or S3(b). 

Reduction of Toxicity, Mobility, and Volume 

Soil contamination at OU 13 is considered “worst-case” and will only decrease through intrinsic 

remediation processes over time. Therefore, reduction in toxicity and volume will take place over 

a long period of time, but present risks are considered acceptable, and as concentrations decrease 

toxicity will also decrease. 
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The magnitude of risk presented by the alternatives evaluated is presented in Table 6-1. 

rt Table 6-1 
Magnitude of Residual Risk for Each Alternative 

Alternative $2: Institutional Controls Residential: Scenario eliminated h LUCA 
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Alternative S3(d): Excavation with Offsite Disposal Residential: Scenario eliminated thru LUCA 
Subsurface Soil Excavation Industrial: less than 1x10-6 

- Subsurface Soil: i s  excavated to - meet SSLs 
- 

Note: 
* = Industrial use of site 24 presents risk to future site workers up to 4 .1~10  -6 

Current workers in Site 24 are maintenance workers. who are not exposed to risks greater than 1x10 -6 I 

4 

t 



Foctrsed Feasibility Stu@ 
NAS Pensacoh -0U 13 

Revision: 1 

Short-Term Effectiveness 

No short-term risks are posed by the No-Action or institutional control alternatives. No-Action 

can be implemented immediately. Institutional controls could be initiated rapidly within 30 days. 

Alternative S3 : Excavation would present minimal risks to construction workers performing the 

removal and the comumty during transportation of soil fur disposal. Alternative s3 could be 

implemented and completed within 60 days of notification to proceed. 

lm plementa bility 

Alternative Sl does not require implementation. Alternatives S2 and S3@) require a LUCA on 

Sites 8 and 24 limiting their use as industrial/ commercial areas. Each alternative under S3 

requires that the Navy requisition a remedial contractor to remove all soil that poses risks greater 

than 1 ~ 1 0 ~ ~  for either the residential or industrial scenarios. Alternatives S3(c) and S3(d) require 

additional structural engineering specialists due to the proxlmlty of the excavation to & 

Building 3561 However, this problem can be addressed during remedial design. 

The estimated costs fur each alternative are presented in Table 6-2 and shown in Figure 6-1 
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6.1.3 Modifying Criteria 

These criteria will be evaluated in detail following comments on the FFS report and the proposed 
1 

plan, and addressed once a final decision is being made and the record of decision (ROD) is being 
d 

proposed. 

6.2 Comparative Analysis of Groundwater Alternatives 
I 

62 .1  Threshold Criteria 

Overall Protection of Human Health and the Environment 
As discussed in Section 5 . 3 ,  groundwater exceeded federal and state drinlung water standards, 
posing a potential risk to future receptors. Because site groundwater i s  not used as a potable 

source, no current pathways exist. Potential for future groundwater consumption exists but is 
unlikely + 

If the Sand-and-Gravel Aquifer is ever used as a potable water source, Alternative G1: No-Action 

will not provide protection to future site workers Exposure via ingestion of shallowlintermediate 

groundwater presents a potential risk and hazard. 

d 

I 

Alternative G2 provides for institutional controls which would prevent the use of the aquifer at 
4 

OU 13 as a potable water source, Through administratively controlling exposure to the 

not provide for groundwater, the consurnption/inhalation pathway i s  eliminated. G2 does 
evaluation of risks to future downgradient receptors. A golf course, which does nut use water from 

me surriciai aquirer, is currently downgradient and will llkely remain for many years. Wells 
completed in support of the RI Addendum indicate that no COCs present offsite. are 

to 

wven 

groundwater fate and transport characteristics, therefore no risK potential downgradlent 
receptors exists and probably will not exist in the future. 

c 

4 
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Altemative G3 institutional controls with monitoring, would provide the same protection as 

Alternative G2; however, under th is  alternative, monitoring of plume migration would be 

continued to ensure that plume contamination is k i n g  sufficiently attenuated before crossing 

OU 1 3 ' s  boundary. 

Compliance with ARARs 

The natural degradationlattenuation process is the primary mechanism in all alternatives; final 

compliance with 1 onsite i s  possible, but not quantifiable, at tlus time+ Alternative G2 

would not evaluate when compliance with MCLs was achieved. Alternative G3 would evaluate 

the plume's compliance with ARARs. Under all alternatives, groundwater with chemical 

concentrations greater than MCLs would remain. However, the aquifer i s  nut a drinking water 

source; MCL exceedances are not impacting receptors at t h i s  t h e m  While G1 does not control 

future use, alternatives G2 and G3 both prevent impacts by eliminating the pathway. 

6.2.2 Primary Balancing Criteria 

Five primary balancing criteria typically highlight the major differences between alternatives 

These criteria include: long-term effectiveness and permanence; reduction of toxicity, mobility 9 

and volume through treatment; short-term effectiveness; implementability ; and cost 

Long-Term Effectiveness and Permanence 

The long-term effectiveness and permanence criterion assesses the results of a remedial action in 

terms of the risk remaining onsite, particularly in terns of the magnitude of remedial risk and the 

adequacy and reliability of controls 

Long-term effectiveness for all three alternatives is based on natural processes, which may or may 

not achieve FPDWS. The actual site risks are minimal because the aquifer is not used as a 

6-9 
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drinlung water source. Site contaminants would decay naturally; these mechanisms are permanent 
Q 

Alternatives G2 and G3 provide institutional controls which would prevent consumption of site 

groundwater, and therefore diminate risks due to groundwater  con^ tion. Alternative G3 
by implementing a monitoring program, would document long-term effectiveness 

Reduction of Toxicity, Mobility, and Volume through Treatment 

No alternatives considered reduce the toxicity, mobility, or volume of contaminants through 

treatment other than natural attenuation degradation mechanisms 
t- 

Short-Term Effectiveness 

No short-term effectiveness issues are associated with any aiternatives considered. 

Implementability 

A11 alternatives considered are implementable 

Cost I 

The costs for each alternative are presented in Table 6-3. 

Table 6 3  
Groundwater Alternatives Cost Comparison 

c 
Alternative G2: Institutional Controls $149,400 
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6.2.3 Modifying Criteria 

These criteria will be evaluated in detail following comments on the FFS report, and the proposed 

plan, and addressed once a final decision is being made and the ROD is being proposed. 
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Appendix B 

Response to Comments 



RESPONSE TO FLORIDA DEP'S COMMENTS RELATED TO THE 
DRAFT FOCUSED FEASIBILITY STUDY REPORT, OPERABLE UNIT 13 

FOR NAVAL FACILITIES ENGINEERING COMMAND 
CORRESPONDENCE DATED ,JULY 7,1998 

General Comments 
Comment 1: In the Executive Summary on page iii, delete the sentence "For OU 13, annual 
groundwater monitoring is considered excessive. This is an opinion, which is not appropriate 
for inclusion in this document. 

Response: The sentence will be removed. 

Comment 2: The Draft FS provides a reasonable range of alternatives for risk managers to 
consider 

Comment 3: The Draft FS narrative implies that cadmium is migrating from source areas via 
groundwater at concentrations that could pose public health or environmental impacts The Draft 
FS claims, however, that it is "assumed that natural processes are decreasing cadmium 
concentrations tu below MCLs before groundwater reaches OU 13 's northern boundary + I' Rather 
than assume, a reasonable quantification of the natural attenuation of cadmium should be made 
using either historical groundwater data or site-specific transport and fate modeling If the later 
approach is used, any model in the judgment of the analyst sufficient to confirm the assumption 
is appropriate (e I g simple "desk-top I' analytical or elaborate computer based numeric models) 
as long as the logic and assumptions are explicit in the report. 

Response: Additional sampling was conducted and reported in the Remedial Investigation 
R e p o ~  Addendum: Operable Unit 13 - Sites 8 and 24 (EnSafe, 1999)* The data therein 

I 

supports the Navy's statement regarding attenuation of cadmium. Given the existence of 
empirical data, therefore, modeling of the site is not required. The use of the word 
''assumed" will be removed from the document 

Aside from the spatial distribution of cadmium, some consideration needs to be given to the 
time frame within which it can be expected that cadmium concentrations will decrease 
overall; that is, some estimate of time for "natural attenuation" to ameliorate concentrations 
to acceptable levels. Attenuation of metals in the groundwater i s  not as straightforward as 
that for organics, and occurs through a variety of processes (surption tu mineral surfaces and 
organic matter; formation of insoluble solids, uptake by plants and organisms, etc .) Which 

of these processes occurs, and how fast, i s  dependent on the ambient biogeochemical 
conditions of the groundwater and aquifer matrix, such as pH, redox state, alkalinity, and 
the presence of  chelating or solid-forming agents. This type of data is not available for the 
FFS, but it is recommended that it he collected during initial monitoring events, such that 
"natural attenuation" of the inorganics can be better understood and perhaps predicted with 
some degree of confidence. 



Response to Florida DEP's Comments Daled July 7, 1998 
D r a i  Focused Feasibiliv Stuby: Operable Unit 13 

Comment 4: Since one of the sites is planned to be used as a cemetery, the ingestiodinhalation 
exposure pathway should be considered fur workers engaged in excavation. I recommend that you 
consult the Section's risk assessor for specific exposure assumptions. 

I 

Response: The cited pathway was considered, and is not a concern at this site, as all 
excavations are performed with backhoes. This was discussed during Tier 1 meetings. 



RESPONSE TO FLORIDA DEP'S C O M E N T S  ON THE PROPOSED PLAN 
OPERABLE UNIT 13 

FOR NAVAL FACILITIES ENGINEERING COMMAND that are RELATED TO THE 
DRAFT FOCUSED FEASIBILITY STUDY REPORT 
CORRESPONDENCE DATED FICBRUARY 29,2000 

Three comments submitted by the FDEP on the Proposed Plan for OU13 are directly related 
to the Focused Feasibility Study for that OU, and are herein addressed. 

Comment 2: The FFS should include a comparative analysis for soil cleanup using the leachability 
scenario for cadmium and dieldrin. 

Resaonse: This analysis L has been done and included in the Final FFS. However, the Navy 

based on the following points: 

1) Leachability from soil treats the underlying groundwater as the receptor, with an overall 
J Y 

goal to preserve the quality ofthe groundwater such that it is  protective of human health and 
the environment. In the case of this OU, there are no human exposure threats, as there are 
no current users of the groundwater, nor, given the Navy's ability and willingness to restrict 
use of the groundwater, is there likely to be in the future. Furthermure, there are no direct 
environmental threats from the groundwater, given the lack of surface water onsite and the 
consequent lack of surface -water dependent habitats Therefore, evaluating remediation in 
terms of protectiveness, the overall goals can be achieved through the judicious use of 
institutional controls restricting the use of onsite groundwater. 

2) The impacts to groundwater from sui1 leaching are limited to the site proper - and do not = 

extend offsite; again, the exposure potential to the impacted grourldwater can be managed 
with institutional controls regarding the use of onsite groundwater. Therefore, institutional ~ 

controls will be as protective to human health and the environment. as soil removal based on 
leachability. 

3) Contaminant loading of dieldrin and cadmium at the OU has ceased; it logically follows 
that contaminant concentrations in groundwater will only decrease from this point forward 
as the dieldrin and cadmium budgets in soil are depleted by natural processes. 

4) The cost/ benefit analysis of such a strategy is clear; removal of soil based on a leachability 
scenario is on the order of $1.5 to $1.9 million, a cost that is  unnecessary given the ability to 
achieve protectiveness using appropriate and available risk management tools such as 
institutional controls. 

Comment 3: The FFS should also include a comparative analysis and estiniated t h e  frum  ti^ 
Monitored Natural Attenuation of Groundwater as a potential remedy + 

R 



Response: Both organics and inorganics in groundwater at this OU need to be addressed in 
such an evaluation. It should be noted that one critical factor of such an evaluation, the full 

MNA would presume that the plume(s) are at steady state, thus the critical end to such an 
extent of impacted groundwater defining plume size, has been completed. An evaluation of + 

evaluation would be to determine the levels of contaminant loading to the groundwater such 
that aqueous degradation types and rates, and source attenuation rates, could be coupled to 
arrive at a time frame. This type of data can be reasonably approximated using site-specific 
geochemical data, or directly measured given a time series of empirical sampling data sets. 
Because the activities at the site presumed to have resulted in contaminant introduction have 
ceased, it is expected that future concentrations I in both source mass and groundwater will 
be less than measured during the RI, However, the data to determine the methods of 
attenuation, and the rate of attenuation of the various parameters i s  lacking to fully support 
an MNA evaluation. Fur example, attenuation of metals in the groundwater is not as 
straightforward as that for organics, and occurs through a variety of processes (sorption to 
mineral surfaces and organic matter; formation of insoluble solids, uptake by plants and 
organisms, etc.). -which of these processes occurs, and how fast, is dependent on the ambient 
biogeochemical conditions of the groundwater and aquifer matrix, such as pH, redox state, 
alkalinity, and the presence of chelating or solid-forming agents. These type of data are not 
available for the FFS, but it is recommended herein that it be collected during initial 
monitoring events, such that natural attenuation of the contaminants can be better 
understood and perhaps predicted with some degree of confidence, 

Comment 6: Cleanup goals for subsurface soils based on leachability should be listed for cadmium 
and dieldrin, Since cadmium and dieldrin are leaching to groundwater, a comparative analysis for 
soil cleanup using the leachability scenario for cadmium and dieidrin should be included in the 
FFS and proposed plan. 

I 

I 

Response; The comparative analysis will be included in the FFS and the proposed plan. 

rl 
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G3-1t~stiful~onal Controls with Monituring: The institutional controls with monitoring is the same 

as Alternative G2 only with annual groundwater monitoring. This alternative provides a more 

frequent evaluation o f  groundwater conditions. The present worth o f  this alternative is estimated 

at $610,200. 

Comparative Analysis of Alternatives 

All of the soil alternatives comply with applicabk or relevant and appropriate requirements, and are 

protective of human health based on the NCP's acceptable threshold. Akrnatives S2 and S3(b) 

address the subsurface SSL exceedances through passive means (the LIICA), while alternatives 

S3(c) and S3(d) actively remove soil which may pose a threat to groundwater via leaching. AH 

controls or removal. NAS Pensacola is an active base and is not likely to be closed anytime in the 

near future. Since this property will remain under Navy control, future use of the property is unlikely 

to change from its current use, and significant risk is not present under current use. To ensure that 

current use o f  the property does not change, OU 13 should be included in the LUCA. This LUCA 

will adequately protect human health and the environment with respect to soil contamination. 

Groundwater contamination at OU 13 does not currently present risk to receptors because the 

exposure pathwav d is not completed. Data indicate contaminant migration above MCLs attenuates 

before reaching C>U 13's boundary. Since NAS Pensacola is an active base and is not likely to be 

closed anytime in the near future, this property will remain under Navy control; therefore, h t u r e  use 

ofthe aquifer below OU 13 i s  unlikely to change from its current use, and there is no significant risk 

under current use because the exposure pathway is not completed. To ensure that current use of OU 

13's aquifer does not change, it should be included in the LUCA. This LUCA will adequately protect 

human health and the environment with respect to groundwater. 

L 
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Responses to acceptability of RESPONSES TO U.S. EPA’S COMMENTS related to the /+ 

I 

REMEDIAL INVESTIGA TlONfor Operable Unit 13, NavaI Air Station Pensacola 

CORRESPONDENCE DATED AUGUST 25,1998 

Comments 

The Response to Comments/M 

In general, the responses are unacceptable and unresponsive to EPA concerns. The nature and extent 

of contamination has not been adequately discussed and characterized particularly in regard to 
d 

ecologicai concerns. Two key receptors (construction workers and cemetery workers) have been left 

out. The errors in the determination of the reference concentrations (RC) make it mandatory that the 

that the risks may change and thereby change the conclusions. Certainly the picture of the pattern 

of contamination will change if the corrections are made. 

d 

As the responses to the comments on OU 13 were evaluated, it became apparent that there were four I 

broad areas 01 disagreement. 1 hey were: 

Comments on the display of the nature and extent of contamination; 

1 he adequacy 01 sampling to determine the extent 01 contarnination; and 

The cross over between samples at Site 8 and 24, 

l ’ h e  omission 01- all potential human receptors 

It is a general principal that the nature and extent of contamination be displayed and discussed 

relative to the detected compounds and not relative to human health criteria or regulatory criteria. 

The rationale for this principal relates to the CERCLA Guidance for Conducting Remedial 

Investigations (EPA 1988). In addition, i t  i s  a principal that MCLs and SMCLs are not to be used 

tor  screening as their basis is not risk-based. 

I t  i s  a ceneral rule that contamination be delineated t o  non-detects or b a c k m u i d  wlucs4 
L’ L’ 

This was not done. This is particularlv d important in terms of the dieldrin contamination. 



Response USEPA 'S C~mmenls Dated Augusr 25, 1998 
Nmd .Facr'lifies Engineering Compound 

1 4 p r i l  17, 2000 

- - Page 2 b 

Response: As stated by the reviewer, EPA (1988) is only a guidance. This i s  a case where site- 

specifics justified a deviation from the norm, In an attempt to streamline the assessment 

process at NASP, the Tier 1 team adopted a set of Preliminary Remediation Goals, - or PRGs, 

to be used for delineation. The genesis of these values was explained and documented fully in 
? ?  the RI. Perhaps these should have more  appropriateiy t cen  termed assessment endpoints", 

as they dictate the levels to which contaminants are delineated in all media at NASP, as 

opposed to being actual remediation levels. 

B. I t  was apparent from the figures that seven samples labeled as be1.onging to Site 24 are Site 

8 samples. These samples did contain dieldrin and the presentation o f  these samples as Site 

24 samples obscures the overall pattern of dieldrin contamination. This is a serious error and 

should be corrected. It is recognized that this mav d not change the overall risk, but it reduces 

the creditability of the document. 

Response: As stated by the reviewer, changing these descriptors will NOT change the risk, 

Whether a sample i s  designated Site 8 or24 is in reality a moot point, because remediation will 

be addressed on an OU basis. For the record, the Site 8 BRA utiiized the maximum detection 

of dieldrin as an exposure estimator; this detection was far removed from the locations cited 

by the reviewer. Using these locations cited by the reviewer as exposure estimators for Site 8 

would actually result in a decrease in risk at the site, Therefore, making the suggested change 

would seem to serve no useful purpose. As the lead agency, the Navy prefers to maintain the 

HHRA in its current state; the document will not he changed. -_ 

+ 

c'. 
and that both current and Future receptors should be considered. It is apparent that there i b  



Response to USEPA 's Cumments Dated August 25, 1998 
Naval Facilities Engineering Compaund 

April 17, 2000 
Page 3 

a maintenance worker being exposed as the land is maintained such as mowing. In addition, 

it is stated that part of OU 13 will be reserved for future o f  the cemetery+ It was noted in the 

text that cemetery workers have uncovered debris while digging graves, There is also a data 

gap in that the extent o f  contamination to the northeast has not delineated. For these reasons, 

it is the reviewers opinion that additional sampling is needed, the current exposure be 

evaluated, and the cemetery worker exposure be evaluated. This last exposure should be 

evaluated if nothing else to forestall future questions from the cemetery workers. The soil 

depth for the cemetery worker should be 0 to 6 feet. If samples were not collected at these 

depths then they should be. 

Response: Delineation is now considered complete; additional sampling was conducted on the 

site, and reported in the RI Addendum subsequent to this comment, The exposure pathway 

for cemetery workers was also evaluated and deemed invalid; the pathway is not complete as 
I 

excavations are conducted using a backhoe, The issue of maintenance worker exposure 

(especially as it relates to particulate inhalation) is covered by the current site worker scenario, 

D. The additional review o f  the document revealed that the background reference concentration 

was calculated incorrectly for a large number o f  metals. In each case, twice the detection 

limit was used as the reference concentration. When there are no detections, the detection 
+ +  c 

1s 

rn 

used as the background value. This occurred for both groundwater and soilm In l lrnl t  

addition, it appears that one halt -the detection limit was not used as a surrogate value for 

non-detects. Because o f  the errors in the RCs, it is mandatory that all screening be re- 

performed. 

Response: An evaluation of this circumstance 'Ct'ils undertaken by the Tier 1 Team, and it was 

determined that relative to OU13, this was a prohlem only w for antimony in groundwater. The 

Navy is willing to accept the Florida MCL of 6ug/L as the PRG for assessment purposes, and I 

? 

4 
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as an indicator of unnecessary risk for the purpose of the BRA. Therefore, the additional 

sampling reported in the RI Addendum was screened against this value for antimony, and the 

Focused Feasibility Study has been prepared with this value representative of unnecessary risk 

for alternative d development and evaluationm 

General Comments 

Response: See Response to A. 

Comment 2: Unacceptable: PRGs used for delineation - See Response A 

Response: See Response tu A. 

Comment 3: Unacceptable: PAHs - The PAHs usually do not occur as single compounds, but rather 

as groups of PAHs. The distribution of individual PAHs can vary widely from sample to sample. 

Since the toxicological effects are very similar and may vary only by potency, the PAHs are grouped 

together by the use of equivalency factors so that the cumulative effect can be assessed. Therefore, 

the distribution o f  PAHs at a site should be done by using the sum of PAH concentrations or by 

calculating a BAP equivalent concentrations. It is to be noted that the screening values do not 

address cumdative effects for the PAHs. I t  should be noted that the risk-based screening values do 

not address multimedia and multiple chemical exposure. Again, this is an issue where the nature and 

extent sho~ild not have a different approach [.om the risk assessment. 

+ 

Response: Tho Focused Feasibilitv Y Studv e has been prepared to show delineation of areas using 

benzo(a)pyrene equivalent concentrations. 
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Comment 4: Unacceptable: Antimony RC - It is apparent from reviewing the background data that 
I 

twice the detection limit was used as the RC because antimony was not detected in the background 

samples. A further review revealed that this was true for a number of the metals. I f  a chemical is 

not detected in the background samples, then the detection limit is the background vaiue not twice 

the background value. In addition, given the large discrepancy between the RC concentration and 

both the RBC and MCL, this RC should not be used. The technology (GFAA) existed in 299 1 to 

detect antimony at concentrations at or below the MCL. The issue is rather that the wrong analytical 

be used for antimony analyses and the RC should not be used as a screening value. 

Response: See the response to D, 

Comment 5: Partially acceptable: Background locations - The response states that background 

sample locations were established independent of site locations. However, it is a usual practice to 

establish background locations taking into account site locations. The thrust of this comment is that 

additional justification is needed to use these samples as background locations, 

Response: Background locations were agreed to by the Tier 1 team at  the start-up of the NASP 

investigations; the rationale and justification for these was developed as part of the initial 
d 

reports, specifically the RI for Site 1. This document i s  available in the archives fur the 

reviewer; they are referred there to obtain the requested justification. 

I 

Comment 6: Unacceptable: Use of background ir, screening - The point of this comment is that if 

a chemical's concentration is below the background. it  is not to be considered as a COPC. The 

background screening was used fur antimony. so w h y  d not use it for arsenic as wellm Again, this i s  

part of the principal of keeping the same list ut' COPCYs throudiout b the document. 

I 
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Response: The reviewer needs to understand that the RC i s  not  a PRG. A PRG is the lowest 

value derived from a number o f  regulatory data sets. The reviewer should refer the to the 

document again; both arsenic and antimony were screened in the same manner (against their 

respective PRG) during the assessment; the figures portraying PRG exeedance~  merely noted 

that the PRGs for both were below their respective RC. 

Comment 7: Partially r acceptable: limited exposure potential - This is a risk management decision 

Response: The rationale behind this statement was developed in the original response; 

furthermore, the document was changed within the conclusion section to elaborate on the 

meaning of limited exposure potential. 

SDecific Comments 

Comment 1: Acceptable: Groundwater flow - However, a rekrence should be included at this point 

referencing groundwater flow in Section 5 .  

Response: This is not an appropriate place for referencing groundwater flow; it is a 

description of the surface characteristics general to the site. The reviewer can find a reference 

to groundwater flow in Section 5 within the Table of Contents, 

Comment 2: Unacceptable: - Source of PRGs - A table should be included or referenced that l ists 

all detected chemicals and the screening values used to develop the PRGs. This table should include 

the selection ofthe PRG for each chemical. The use of the term PRG as a screening criteria is not 

a good L use of the term PRG as these screeniiw kd values are not  preliminarv 4' remediation & goals. 

Response: The comment regarding the use of the term PRGs is noted? and agreed -_ 
to, 
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However, the document will not be changed as this use o f  the term is NASP convention. The 

original response adequately addresses the concern over PRG references; their sources are 

clearly stated in Section 6, where they are utilized. Only the concept of PRGs is presented in I 

the above-cited section. 

Comment 3: Acceptable: Monitoring well construction 

Comment 4: Unacceptable: Acetone contamination - If acetone is present in the samples due to 

isopropanol contamination, then evidence should be presented to verify this fact. It should be noted 

that if this is true, then this implies poor decontamination procedures. Otherwise, the 1Ox rule 

applies to acetone and any acetone concentrations greater than lox of the blanks should be 

considered as COPCs. 

Response: Acetone was not an exception to the 10X rule; please revisit the original comment 

response. If acetone concentrations were greater than l o x  the blank(s), then it was not 

validated out. 

Comment 5: Unacceptable: Exceedances limited to Site 24 - The reviewer is aware that Site 24 and 

Site 8 are presented separately. However, the sentence stated "All organic exceedances were limited 

to Site 24". Regardless, the statement is not correct. 

Response: The reviewer has misinterpreted the intent of this sentence. I t  was meant only to 

point out that organic exceedances originating on Site 24 did not extend off of Site 24, and were 

limited to the site proper. 



Acceptubility of Response lu U$EPA 's Comments Dated August 25, 1998 
Nmd Fuciliiies Engineering Compound 

Page 8 

Comment 6: Unacceptable: Conclusions - The conclusion section was reviewed again to look for 
a 

specific examples for the need for references. The overall impression of the conclusion section 1s 

that broad statements andor opinions are made with minimal backup. For example, Paragraph 

Sentence 6 states that the arsenic exceedances are also attributable to background conditions, andor 

the red clayey road base. There is no data to back up this opinion, The conclusion section should 

be based on facts presented elsewhere in the report and not conjecture. 

data presented in the report, NOT conjecture, a process which requires more than a basic 

review of the document. Furthermore, a fundamental part of environmental reporting is to 

use data to formulate a working hypothesis, or opinion as the reviewer puts it. The source fur 

arsenic, for example, i s  drawn from a logical deduction considering all probable sources. 

From a functional standpoint, this example is pointless; the source far arsenic at OU13 is not 

as important to the intent of the document as is noting i t s  presence so that it may be dealt 

with. 

Comment 7: Unacceptable: Water Levels on well logs - It is the usual practice to include an 

indicator on the well logs when the water table was encountered. 

Response: I t  may be a usual, albeit arcane, practice when only a crude portrayal ofwater 

levels are to be presented. The Navy noted in the original response that this water level 

information is included in the description on the logs, and that the information is integrated 

and presented in both tabular and two-dimensional graphical format in the text. 

Comment 8: Acceptable - PRGs 

Response: none 
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Comment 9: Partially Acceptable: PRG references. Appendix D provides the basis for screening 

values. This is the appropriate place to provide the references. 

' 4  

Response: Again, references are clearly provided in Section 6; the change will not be made as 

it does nothing to further the document's intent. 

Comment 10: Unacceptable: - Data Tables - I t  is usually customary to provide tables of detected 

Response: The Navy i s  unclear as to the intent of this comment; it was clearly stated that there 

are two appendices, one that presents summary analytical data and PRG exceedances and one 

that provides ALL o f  the analytical data. It should be no problem to'kheck" screening with 

such a plethora of available options. 

Comment 11: Acceptable: However? the extra zeros in the sample Ids do not aid in ready 

identification to the reader. 

Response: none 4 

Comment 12: Unacceptable: Wells DSWSO and DSWS 1 - If the wells are from a deeper aquifer 

and the investigation is confined to the shallow aquifer, then why include the wells. At least some 

explanation should be provided in the text. 

Response: While the Navy concurs that there is not an overbearing reason to include these 

wells, it certainly does no harm. The change will not be made as it does nothing to further the 

intent o f  the document. 
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Comment 13: Acceptable: check 

Response: none 

Comment 14: Unacceptable: Background levels for antimony - See USEPA General Comment 4 

Response: See the response to General Comment 4. 

Ri s k A-ss es s m en t-, C o m m en t s. 

G e$m men t s 

Comment 1: Unacceptable: Use o f  RBCs for screening in Nature and Extent - See Evaluation 

Comment A+ The reviewer i s  aware of the differences between nature and extent screening and BRA 
+ 

screening. In addition, a statement was made in the response that the pathway for human 

consumption of groundwater i s  incomplete, as there are no current users of the groundwater, nor is 

i t  reasonable to assume that there will be. It is EPA’s policy that all groundwater should be returned 

to its beneficial state. It is then a risk management decision not to consider potential use of 

L rroundwater in [ems of remediation or risk. Risk management decisions are not made in the 

Remedial Investigation. 

groundwater, it is an accepted site-specific condition that a) the pathway is incomplete due to 

current non-use of the resource, and b) the ability and willingness on the part of the Navy to 

limit it’s future use. 

Comment 2; \inacceptable: Mis-labeling of samples - See Evaluation Comment C 

Response: See the response to C. 
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Response: none 

Comment 4: Unacceptable: Ecological Screening - First, it is unclear what source is being 

referenced in this response to comment. If EPA (1997) refers to the EPA Process Document, then 
I 

the reference should be included at the end of the comment section. Second, the original comment 

all contaminants which exceed screening values, or only those contaminants determined through risk 

management to be "significant". While the screening process in the document, may in fact be 

appropriate, the original comment dealt only with the manner in which contaminants were reported 

in the text. The response to comment number 4 does not address the original comment. 

Response: The EPA (1997) guidance i s  listed in the Reference Section of the RI. The term 

'' were above "significantly elevated was explained in the original comment response (eg. m m +  
I f  

f ?  background or were related tu  known site activities. ). 

Comment 5: Partially acceptable: Insect screening - Partially acceptable. The earth worm was only 

given as an examde o f  a potential terrestrial invertebrate which could be a potential receptor, not 

as the specific receptor which should be included in the risk assessment. The comment more 

specifically dealt with the use of "insect populations", which is too general in 

response, it is stated that the sandy soils are present and ground dwelling insects 

nature. In the 

are much more 

common at the site. Then this fact should have been stated In the text and the text expanded to state 

that "ground-dwelling b insects may be at risk". 

Response: The document itself is very specific; see the last sentence in the cited paragraph: 
A 

"For insect populations, direct exposure to ground-dwelling species..... ? ?  
1 

' J  
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Comment 6: Unacceptable - The response does not deal with the issue presented in the original 

comment, that the assessment endpoint chosen was the maintenance of well-balanced terrestrial 

wildlife populations and communities. More specifically, the problem that exists with this 

assessment endpoint is how can measurement endpoints detennine if the terrestrial populations are 

well balanced if the populations that exist at the site are not "welf-balanced" initially. Based on the 

habitat available at this OU, i t is highly likely that a well-balanced terrestrial wildlife population 

andor community is not present. One o f  the issues stated in the response to the comment was that 

suspected or know contaminants at the site. Then, in fact, reproductive effects should have been 

included in the assessment endpoint. 

Response: The assessment endpoint is consistent with all o f  the criteria cited by the reviewer 

in the original comment; this was fully developed for the reviewer in the original comment 

response. Furthermore, the document is clear on how the measurement endpoints will be used 

to determine site conditions relative to the assessment endpoint, which is the overall goal of 

ANY ecological assessment, 

Comment 7: Unacceptable: Lead contamination - Move to uncertainty section. 

Response: An uncertainty section was added to the report, The Navy feels that this is also an 

appropriate place in the document for this discussion. 

Comment 8: Unacceptable: NOAELs v s  LOAELs - In order to ensure that the ecological screening 

process i s  conservative in nature, EPA Region 4 Ecological & Bulletins (1995) state that NOAELs 

should be used in the screening process. If the LOAEL is the only TRV available. then the NOAEL 

L should be considered hv dividine the ldOAEI.A hi: I N  
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Response: The Navy’s rationale was clearly stated in the original response, per the original I 

comment. NOAELs WERE used in screening process, 

Comment 9: Acceptable 

Response: none 

I 

SQecific Comments 

Comment 1: Unacceptable: PAHs - See USEPA General Comment 3 

Response: See the response to General Comment 3. 

Comment 2: Unacceptable: Antimony - See USEPA General Comment 4 

4 

Response: See the response to General Comment 4+ 

Comment 3: Unacceptable: Concentrations below Screening Values - See Evaluation Comment 

A 

Response: See response to A, 

Comment 3: Unacceptable: Soil concentrations above leachability values - Whether or not detected 

chemicals had concentrations above the media transfer SSLs should be discussed. A distinction 

should be made between COPC selection for direct contact as opposed to selection due to media 

transfer. This would be an important part of the k i te  and transport discussion. d 

Y 
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Response: The reviewer is referred again tu the document itself. The procedure for screening, 

and the screening results, (which serve to answer this comment) are fully developed in Section 

Comment 5: Unacceptable: Definition of the non-detected surrogate value - This was re-checked 

with Dr. Ted Simon. The use of one half of the minimum detected value as a surrogate 

concentration for non-detected values i s  not acceptable. However, the lowest detected concentration 

Response: The approach used in the HHRA is very conservative, even more so than required 

by EPA guidance. Refer to the document again; the LOWER of either one-half the detection 

limit or the lowest detection was used as a surrogate valmcm If the lower value was indeed one- 

half the lowest detected value, then it's use as a surrogate value eliminated the bias that would 

be introduced by using one-half the detection limit instead, Because this approach is highly 

conservative AND makes the best use o f  analytical results for the site, the Navy as lead agency 

prefers that the HHRA be maintained as presented in the document, 

Comment 6: Unacceptable: misplaced COC discussion - Remove 

Response: The Navy remains firm that inclusion of COCs at this point does no harm, and 

helps explanation within the document. 

Comment 7: Acceptable 

Response: none 

Comment 8: Unacceptable: Worker exposures - See evaluation comment D 
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Response: See response to D. Cemetery workers are not exposed to subsurface soil because 

excavation i s  conducted using machinery. 

Comment 9: Unacceptable: Worker exposures - See evaluation comment D 
6 

Response: See response to D+ The current site worker IS included in the Site 24 evaluation. 

The Site 8 pathway i s  not complete because the site is paved. 

4 

Comment 10: Unacceptable: Construction Workers - It is noted that generally the 

concentrations of contaminants decreased with depth. However, it should also be noted that the 

construction worker exposure i s  more intense for a shorter period of time. Quite often the non- 

carcinogenic effects will be important for the construction worker. The conclusion that the 

construction worker and/or the cemetery worker exposure will be less should not be made until 

the calculations are performed. 

Response: See the response to D, Furthermore, the issue of depth and construction worker 

exposures (from the original comment) were fully explained and responded to in the 

orrginai response. 

I 

Comment 11: Unacceptable: Delineation of plumes - The Navy may have reviewed the data and 
4 

determined that there i s  not defined plumes, but without the data being presented properly this 

conclusion cannot be veriIieQ. 
E 

Response: This comment is somewhat confusing: the Navy arrived at this conclusion by an 

integration of all data available, as it i s  presented in the report. The data i s  presented in 

multiple formats: summarv Y tabular, graphicat, and in total either in the body of the report 

o r a p p e n a ices 

4 

c 

I 
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Comment 12: Unacceptable: Worker oral ingestion rate - The maintenance worker is likely to 

be exposed to high levels of dust while mowing and performing other grounds maintenance. The 

48Orng/day ingestion rate shouid be used. 

- 

Response: The 100 mg/day used to compute worker exposure is considered an appropriate 

estimator of chronic soil contact. The dosage rate suggested by the reviewer is for contact 

intensive activities and acute exposures: neither of these types of exposures occur at the site 

- mowing in a cemetery creates very little dust, as a worker is mowing - grass and not soil. 

Comment 13: Acceptable 

Response: none 

Comment 14: Acceptable 

Response: none 

Comment 15: Unacceptable: FVFC term - The use of the FVFC term i s  not permitted without 

prior consultation with EPA Region IV (EPA 1995). In addition, the areas of exposure are small 

enough that the workers would be exposed to the site as a whole and not to individual areas. In 

addition, it should be noted that the exposure area for a residential receptor is 0.5 acre. The risk 

assessment should be recalculated. 

Response: The Navv's U logic for using the FI/FC term was fully developed and justified in 

both the report and in the original comment response. Additionally, the exposure area of 

one-tenth of an acre is justified given - the limited sampling conducted and the intentional 

bias of the sampling to areas o f  suspected impact. The use of the FI/FC term was discussed 
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with the EPA during Tier 1 meetings. 

Comment 16: Unacceptable: Antimony - See USEPA General Comment 4 
I 

Response: See the response to General. Comment 4. 

Comment 17: Unacceptable: CSM - See Evaluation Comment D 

Response: See the response to D, 

Comment 18: Acceptable 

Response: none 
c 

Comment 19: Unacceptable: Sampling Frequency - See Evaluation Comment A. This response 

acknowledges that sampling was performed based un the screening results and that 

contamination was not delineated. Since the screening was based on human health values, this 

means that the delineation of ecological important contaminants was not performed. Additional 

sampling is required. 

Response: Additional sampling was performed and reported in the RI Addendum; see the 

General Comment responses, Because additional sampling did not reveal further PRG 

exceedances, the risk assessment was not re-performed. 

Comment 20: Partially Acceptable: Manganese and Iron - The response acknowledges the 

cot iment ,  but does not state whether o r  not the text will be changed. L- 

4 



Response: The text will not be changed; the activities described by the reviewer are not 

within the scope of the RI/FS for this OU. 

Comment 21: Unacceptable: Inhalation of dust - This pathway was not considered for the 

maintenance worker and should be considered. It  should be noted that the RBCs do not consider 

inhalation of particulates. 

Response: As stated in the original response, this pathway was covered in the HHRA with 

the current worker scenario, 

Comment 22: Unacceptable: - Appendix E - See USEPA Specific Comment 10 

Response: All of the data requested by the reviewer i s  included in Appendix F. 

Comment 23: Unacceptable: Antimony - See USEPA General Comment 4 

Response: See response to General Comment 4. 
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